m. UK Patent Application ,9, GB .ii,2 398318 n3,A 



(43) Date of A Pubifcatipn 18.08.2004 



(21) 


Application No: 


0403883.1 


(51) 


INT CL^: 










A3 /I A A^iilO A9i^tk Mjtt^O 
EC ID 1* 4o/ Iw #0/12 


(22) 


Date of Fifing: 


01.11.2002 












(52) 


UK CL (Edition W): 




Date Lodged: 


20L02.2004 




E1F FAC FAC9 FJF FIA FLW 


ram 
130) 


Priority Data: 




(56) 


DoGumenta Cited: 




(31) 10018467 


{32} 10.1SL2001 (33) U8 




GB 2340223 A QB 2343091 A 










GB 22671 84 A US 0263S72 8 


(02) 


Divfded from Application No 




U8 4017712 A US 3S78081 A 




022S600.7 under Section 15(4) of tha Patents Act 1977 












(581 


Reld of Search: 










UK CL (Edition W)E1F 


nil 


Appllcam(8): 






INT CL^ E21B 




SMI Internationale 1 


nesMicli Maatschappli av. 




Otiier: 




(Ineorporated bi the Nvtherlanda) 








Dopartmeiit IP/43 Caral V^n Bylanddaan 








30,2G96HRTriBHat 


|ua. Platharlandt 






(72) 


Inventorts): 










RolMrt Lanee Coolc 










Lev Ring 










Keirin Waddell 










David Paul Brieeo 












(continued on next page) 







(54) Abstract Title: ItoMon of oubtorroiiMn zones 



(57J An apparatus, which compnses a zonal Isolation assennbly positioned within a wellbore that traverses a 
subterranean formation, comprising: one or more solid tubular members, each solid tubular member 
including one or more external seals; one or more perforated tubular members coupled to the solid 
tubular members; and a ohbe coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular memk>er8 and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded Into intimate contact with ttie subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rsferencs To Rotated Applications 

This application is a continuatipn-ln-part of U.S. patent application serial number 
5 08/969.922. attorney docket numbier 25791.69. filed on ,10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440.338. attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6.328.113. that claimed the benefit of the filing date of U.S. provisional patent 
applkation serial humber 60/108.558, attcuney docket number 25791.9. filed on' 
10 1 1/16/1998, the disdosures of which are incorporated herein by reference. 

The present applteatton is related to the following; (1 ) U.S. patent application serial no. 
09/454.139, attorney docket no. 25791.03.02, filed pn 12/3/1999, (2) U.S. patent 
s^plicatkMi serial no. 09^10.913. attorney docket no. 25791.7,02. filed on 2/23/2000, 

IS (3) U.S. patent appllcatk>n serial no. 09/502.350. attorney docket no. 25791 .8.02, filed 
on 2/10/2000, (4) U.S. patent applicafion serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent applicatkm serial no. 09/523.460. 
atlomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895. attorney docket ho. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 0951 1.941 , attorney docket no. 25791 .16.02. filed on 2/24/2000. 
(8) U.S. patent appHcatton serial no. 09/588,946. attorney docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent applicaHon serial no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent appllcaUon serial no. 
PCTAJS00/1863S. attorney docket no. 25791.25.02, fDed on 7/9/2000. (11) U.S. 

25 . provisional patent application serial no. 60/162,671, attorney docket no. 25791 .27, filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159.082, attomey docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provistonal patent applicatkxi serial no. 60/159.039, attomey docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent appih^tion serial no. 60/159.033. attomey 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provistonal patent application serial 
no. 60/212.359, attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228. attomey docket no.' 25791.39. fBed on 
11/12/1999. (18) U.S. provteional patent appllcatfon serial no. 60/221.443. attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney dodcet no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21} U.S. provitional patent applicatkxi serial no. 60/237,334, attorney 

5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent applicatton serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2^0/2001; (23) U.S. provistonal 
patent applicatkxi serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent appftcation serial no. 60/259,466, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonat patent application serial 

10 no. 60/303.740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatbn serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/6/2001; (26) U.S. provisional patent applicatk>n serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utitity patent application serial no. 09^9.922, attorney docket no. 25791.69, filed on 
10/3/2001, the discH^sures of which are incorpcrated herein by reference. 

Background of the Invention 
This inventkm relatea gerterally to oD and gas exploratton, and In particular to Isolating 
20 certain subtmranean zones to facilitate oil and gas exploratton. 

Duririg oil exploration* a wellbore typtoally tra^rses a hunit>er of rones within a 
subterranean formation. Some of these subterranean zones will produce cnI and gas. 
while others will not Further, it is often necessary to Isolate subterranean zones fiiom 
25 ' one another in order to fedlltdte the exptoration for and produoHon of oil and gas. 
Existing metiiods for Isolating subtenranean productton zorm in order to facilitate the 
exptoratkm for aitd production of oil and gas are complex and experoive. 

The present inv^fition directed to 6verconf)ing one or more of thie limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exptoration. 

Summary of the Invention 

According to one »pect of the present inventton, an apparatus Is provided that 
Includes a zonal Isolation assembly including: one or worn solid tubular memt)ers, each 
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sbSd tubular member including or>e or more e)demal seals, one or more perforated 
tubular members coupled to the solid tub^ar miembers. one or more flow control valves 
operabiy coupled to ttie perforated tubular members for oontrolling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operabiy cou|^ to one or more of the perforated tubular members for monitoring the 
operating temperatm within the perforated tubular members, one or more pressure 
sensors operabiy coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operabiy cou^ried to one or more of the perforated tubular members 

10- for monitoring the operating flow rate within the perforated tubular numbers, a shoe 
coupled to the zonal Isolation assembly, and a controller operabiy coupled to the flow 
oontrd vdves. the temperature sensors, the pressure sensors* and the flow sensors for 
monitoring the temperatiffe. pressure and flow sensors and contrdiing the operation of 
the flow control valves. At toast one of the solid tubular members and the perforated 

15 tubular rr^bers are fonned by a radial expansion process perfomried within the 
wellbore. 

According to anOOier aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellborb is provided that. 

20 fndudes positioning one of more soBd tubulars within the welibore, the solid tubulare 
traversing the first subterranean nne, positioning one or more perforated tubulars 
witMn the wellbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulare and perforated tubulare 
within the wellbore, fliddidy coupling the perforated tubulare and the solid tubulare, 

25 preventing the passage of fluids from the first subterranean zorw to the second 
sublmahean zone within the wtilbore external to the solid tubulare and perforated 
tubulare, monitortfig the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulare, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing sutxtenanean zone in a wellbbre, at least a portion of the wellbore 
including a casing, is provided that includes posrttoning one or more solid tubulare 
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within the weibore, posHiorang one or more perforated tubulars within the welibore, the 
perforated tubulars traversing tM producing subtenranean zone» radially expandirtg at 
lea$t' one of the solid tutnilars and the perforated tul>utan» within the wellbore, fluidicty 
coupling the eoBd tutnjiars witti the casing, fluididy coupling the perforated tubulars 

5 with the soBd tubulars. fli^didy isoiatinig the producing subterranean zone from at least 
one other subterrarman zone within the weilbore. fluMtoly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatunBs, pressures, and flow rates within one or m.ore of the perforated tubulars, 
and oontnoiling the flow of fluidic materiate through the perforated tubulars as a function 

10 of the monitored operating teiTV)eratures» pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubulars wittiin the weilbore, the solid 

15 tubulars traversing the first subterranean zone» means for positioning one or more 
perforated tgbulars within the weilt>ore, the perforated tubulars traversing the second 
subterrariean zone» means for radially expanding at least one of tiie solid tubulars and 
perforated tubulars withbi the weilbore, means for fluididy coupling the i)erforated 
tubulars and the soOd tubulars, mearis for preveriting the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the weilbore external to the 
solid tubulars and perforated tubulars, n^ns for monitoring the operating 
teniperaturBS, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the mortitorad operating tamperaturas. .pressiffes, and flow rates. . 

25 

According to another »pect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes means for positioning one or more soDd 
tubulars within the weDbore, means for positioning one or mora perforated tubulars 
30 wHhin the weilbore, the perforated tubulars traversir>g the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the w^lbcre, means for fluididy coupling the sdid tubulars with the 
casing, means for flukJidy coupling the perforated tubulars with the solid tubulars, 
means for flukSdy isotating the produdng subterranean zone, from at least one other 
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subterranean zone within the wellbore, means for fluidicly coupHng at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flew, of fluldjc materials through the perforated 
5 tubulars as a function of the rnonltored operating temperatures, pressures, and flow 
rates. 

According to anottier aspect dl the present invention, an apparatus Is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 

10 solid tubular member Including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the Interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perfwated tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfomied within the wellbore, and the solid tubular 
liners are fbrmed by a radial expansion process performed within the wellbore. 

Acoording to another aspect of the present inventioh, a mettiod of isotating a first 
20 subtenranean zone from a second subterranean zone in a wellbore is provided that 
Includes posittoning one or more solid tubidars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning -one or more perforated tubulars 
each including one or more radial passages withta the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the sdid 
25 tubulars and perforated tubulars within ttie wellbore, fluidicly coupling ttie perforated 
tubulero and the primary solid tubulars, preventing the passage of flMids from the first 
subterranean zone to the secorKl subterrar^ean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubular 
liners within the interior of or>e or more of the' perforated tubulars, and radially 
30 expanding and piastically deforming the solid tubular liners within the interior of one or 
more of the p^forated tubulars to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 
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Aooonflng to another aspect of the present invention, a method of extracting materials 
from a producing subtenanean zpr^ in a wei!t>ore, at least a portion of the vralit>ore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the welibore, positioning one or more perforated tubulars each including one or 
5 more radiai passages within the welibore, the perforated tubulars traversing tlw 
producing subtenanean zone, racfiaily expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fiuididy coupling the solid tubulars with the 
casing, fluklicly coupling .the perforated tubulars with the solid tubulars, fluidicly 
Isolating the producing subterranean zone from at least one other subterranean zone 
10 within the welibore, fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plasticalty 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fiuididy seal at least some of ttie radiai passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isoiating a first 
subterranean zone from e second subterranean zone in a welibore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars jtaversing the first subterranean zone, means for positioning one or nnore 

20 perforated tubulars each including one or more radiai passages within the welibore. the 
perfbrated tubulars traversing the second subterranean zone, means for radialiy 
expariding at least one of the solid tubulars and perforated tubulars within the welibore. 
means for fluidicly coupling the perforated tubuiaiB and the solid tubulars, means for 
preventhg the passage of fluids from the first subterranean zone to the second 

25 subtenanean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for positfoaing one or more solid tubular liners wittiln the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
pinticaHy defbnning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidldy. seal at least some of ttie radial passages of the 

30 perforated tubulars. 

According to arx)ther aspect of the present invention, a system for extrac^'ng materials 
from a producing subtenanean zone in a welibore, at ieast a portion of the welibore 
Including a casing, is provided that Includes means for positioning one or more solid 
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hibulars within the wetlbore, means for posittoning one or more perforated tubulars 
each Including one or more radial passagee within the wellt)ore, the perforated tubulars 
traverefng the produdr^ subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weHbore, means for fluidtdy 
5 coupling the solM tUbulars with ttie casing^ means for fluididy coupling the perforated 
tubulars with the solid tubulare, means for fluidicly isolating the producing subtenanean 
2)ne from at least one other subterranean zone within the welibore, means for fluidicly 
' coupling at least one of Vtis perforated tid>uiars with the producing subtonranean zone, 
means for positioning one or more solid tiibular liners within the interior of one or more 
.10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tutnilar members, eadi 
solid tubular member including one or more extemai seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubidar members, 
and a sealing material coupled to at ieest some of the perforated tubular membens for 
seaBng at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invenfion, a method of isolatirQ a first 
subterranean zone from a second subtenranean zone in a welibore is provided that 
includes positioning one or more solid tubulars within the welibore, thesoBd tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or nrK>re radial passages within the welibore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the sofid 
tubulars and perforated tubulars within the welibore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passa^ of fluids flom the first 

30 subterranean zone to the second subterranean zone within the w^lbore exterr^ to the 
prinrtary soUd tubulars and perforated tubulars. seaBng off an annular region within at 
least one of the perforated tubulars, and injectirtg a hsfdenabie fluidic sealing material 
into ttie sealed annular r^ions of the perforated tubulars to seal off at least some of 
the radial passages of tlie p^forated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
• from a produdng subterranean zone in a weiltxm, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more soOd tubulars 

5 within the welit>ore, positioning pne or mora perforated tubulars each Including one or 
more radial passages within the welibore, the perforated tubulars fraversing the 
(MOdudng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weObore, fluididy ooupHng the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubutars, fluididy 

10 is(toting the producing subterranean zone from at least one other subtenanean zme 
within the wellbore, fluididy coupllrig at least one of the perforated tubulars with the 
produdng subterranean zone, seating off an annular region witiiln at least one of the 
perfbrsted tubulars, and injecting a hardenable fluldic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. *. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for portioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterrariean zone, means for positioning one or nrK>re 
perforate tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone; means for radially 
expanding at least one of the solid tubulars and perforated tutnjlars within ttie weilbors, 
means for fluididy coupling the perforated tubulars and the solid tubulars* means for 

25 preventing the passage of. fluids from the first sijA>terranean zone to the second 
subterranean zone within the wellliore external to the primary soDd tubulars and 
perforated tubulars, means fbr sealing crff an annular region within at least one of the 
perforated tubulars, and mear^s for irijecting a hardenable fluidic sealing material Into 
the sealed annular regions of the perforated tubulars to sed off at least some of the 

30 radial pas»ges of the porforated tutMilars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the welltK)re 
indu(Sng a casing, is provided that indudes means for positioning one or more solid 
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tubuiars within the wellbore, means for positioning one or more perforated tubulars 
each mduding one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means. for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least me of the perforated tutHJiars, 

10 and means for injecting a hardenable fluidic sealing material into the seated annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubuiars. 

According to another asped of the present invention, an apparatus Is provided that 
15 indudes a zonal isdation assembly positioned within a wellbore that traverses a 
subterranean fonmafion including: one or more sdid tubular members, ea^ sold 
tubular member Induding one or more extemal seals, one or more perforated tubular 
members coupled to trm solid tubular members, and a shoe coupled to the zonal 
isot^ion msembly. At least me of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
Intimate contact with the subterranean fomnation. 

According to another aspect of the present invention, a method of isolating a first 
25 subtenanean zone from a second subterranean zone In a wellbore is provided ttiat 
indudes po^oning one or more solid tubuiars within the wellbore* the solid tubulars 
traversing the first subterranean zone, posifioning one or nrK>re perforated tubulars 
witNh the wellbore rach induding one or more raxM passages, the perforated tubulars 
traversing the second subterranean zone, radially exparxling at least one of the primary 
30 solid tubulars arKl perforated tubulars within the wellbore, radlaDy expanding at least 
one of the perforated tubulars Into Intimate contad with the second subterranean zone, 
fluidicly coupling the perforated tubulars and the solid tubulars. and preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubuters. 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a producing subtermnean zone in a wellt>ore, at ieast a portion of the weillx>re 
induding a casing. Is provided that includes positioning one or more solid tutnjlars 

5 within the vvellbore. positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tut>ulars and 
the perforated tubulsns within the wellbore, radially expanding at least one of the 
perforated tutHjIars into intimate contact with the producing subterranean zone, fluidicly 

10- coupling the solid tubulars with the casing, fluidicly coupling \h6 perforated tubulars 
wKh the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a s^tem for isolating a first 
subterranean zone from a second subterranean zone in e wellbore is provided that 
includes means for positioning one or more solid tutnjlars within the wellbore. the solid 
tubulars traversing Oie first subterranean zone, means for positioning one or more 
perforated tubulars within the . wellbore each imduding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially, expanding at least one of the perforated tubulars into lntln>ate 
contact with the second subterranean zone, means for fluididy coupling the perforated 
tubulam and tlie solid tubulars, and means for preventing the passagis of fluids from the 

25 ffaBt siAterranean zone to the seoorxt subtenanean zone withir^ the wellbore exterr^l to 
the soDd tubulare and perforated tub(4ars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 Indudlr^ a casing, is provided that includes means for podtionir^ one or nrK>re solid 
tubulars within the wellbore, means for positioning one or more perforated tubutars 
within the wellbore each Including one or rmre radial openings, the perforated tububrs 
traversing the produdng subterranean zone, means for radially expanding at le^st one 
of the soQd tutHilars and the perforated tubulars within the wellt)ore. mearts for radially 
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expanding at least one of the perforated tubulare mto intiniate oontact wKh the 
producing subterrarwan zone, nfieans for fluldicly coupling the solid tubulars with the 
casing, means for fiuididy coupling the perforated tubulars with the solid tubulars» 
means for fhiidicly isolating the producing subterranean zone from at least one other 
5 subtaranean zone within the wellbore, and nneans for flukildy coupling at least one of 
the perforated tubulars with the producing subteiranean zone. 

According to another aspect df the present invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and Includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one or niore external 
seals, one or more perforated tubular meml^ers coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
merrt)ers and the perforated tubular meml)ers are fonned by a radial expansion 

15 process performed within the v^ibore. and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positionbig one or more^olid tubulars within the vyellbore, the solid tubulars 
traversing the first subterranean zone, positionir^ one or more perforated tubulars 
wItMn the wellbore each Including one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the fMlmary 
solid tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimate contact with the perfcM^ted casing, fiuididy 
coupling tt^ perforated tubulars and the solid tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbors external to the soOd tubulars and perforated tubulars. 

According to anotter aspect of the present Invention, a metttod of extrcKiing nwterlals 
from a producing subterrarman zone in a wellbore. at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subterranean 
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zone, is provided ttiat includes positioning one or more solid tubulars within the 
welitxTO. po^ioning one or niore perforated tubulars wittiin Vhe wellbore each including 
one or more radial passages, the perf<xated tubulars traversng fhe produdhg 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulare within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluidicty coupling the solid 
tubulars with the casing. fluMidy coupling the perforated tubulars with the solid 
tubulars. fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore, land fluididy coupling at least one of the 

10 perforated tubulars with the producing subterranean zone. 

According to anottier aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subtenanean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubulars within the vi^llbore. the solid 
tubulars traversirtg the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each indUding one or mom radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars virithin the wellbore. 

20 means for radially expanding at least we of the perforated tubulars into intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars* and means for preventing the passage of fluids from the first, 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a prochidng subterranean zone in a wellbore. at least a portfon of the wellbore 
indudlhg a casir>g and a perfcu^ted casing that traverses the produdng subtenanean 
zone, that Indudes nwans for poatiomng one or more solid tubulars within the 
30 wellbore, means for positic^ing one or nrK>re perforated tut>ulars within the wellbore 
each indudir^ one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, mear^s for radially expar>dlng at teast or^ of the solid 
tui)ulars and the perforated tubulars within tt)e vrallbore. means for radial^ expandirig 
at least one of the perforated tubulars Into Intimate contact with the perforated casing. 
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means for fluidlGly coupling the solid tubulars with the casing, means for fluklicly 
coupling the perforated tubulars with the solid tubulars, means for fluidiciy Isolating the 
producing subterranean zorie from at least one other subterranean zone within the 
wettboTB. and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assmnbly including: one or more solid tubular members, each 
solid tubular member Including one or nnore external seals, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular memiDers. 
and one or more perforated tubular liners each including one or more radial passages 
coap\&d to the interior surfaces of ora or more of the perforated tubular memberB, and 
a shoe coupled to the zmal isolation assembly. At least one of the sdid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomied within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the wein>ore. 

Accofding to another aspect (rf the present invention, a method of isolating a first 
subtarranean zone from a second subterranean zone in a wetlbore is provided that 

20 includes positioning one or more solid tubulars within the weHbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tulnjiars and perforated tubulars within the wellbore, ftuldidy ooupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to'ttie second subterranean zone within the wellbore external to the 
prbnary soOd tubular^ and perforated tut)ulars. positioning one or more perforated 
tububr liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 

30 one (x* more of the pwforated tubulars. 

According to another as^ct of the present invention, a method of extracting materials 
from a producing subtenwean zone in a weHbbre, at least a portion of the weUbore 
including a casing, is provided that includes pbsitiorring one or aiora sdid tubulars 
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within the wellbord. positioning era or more perforated tubulars each including one or 
more radial passages within the welibore. the perforated tubulars traversing the 
producing subterraneari zone, radiatty expanding at least one of the solid tubulars and 
the psrfbratad tubulars within the welibore, fluidicly coupling the solid tubulars vOh ttie 

5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, flutdicly 
isdating the producing subterranean zone from at least one other subterranean zone 
within the welibore, fluididy coupling at least one of the perforated tubulars with the 
pfodudng subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 • pl^tically defonning the perforated tubuiar liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a welibore is provided that 

15 includes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subteoanean zone, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the welibore, the 
perforatad tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfonated tubulars within the welibore. 

20 means for fluidicly coufrflng the perforated tubulars and the solid tubulars, means, for 
preventing the passage of fluids from the first subterranean zone to the seccmd 
subterranean zone within the weflbore external to the primary solid tulpulars and 
perforated tubulars* means for positioning one or more perforated tubular liners within 
the interior of one or nriore of the perforated tubulars, and nrieans for radially expanding 

25 and plastically deforming the perforated tubuiar liners within the Interior of one or mora 
of the perforated tubulars. 

According to am^r aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the weDbore 
30 deluding a casing, Is provided that indud^ mear» for positioning one or more sdid 
tubulars within the welibore, means for positioning one or nDore perforated tubulars 
each Including one or more radial pass^iges within the welibore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tutmiarB and the perforated tubulars within the welibore, nraans for fluidicly 
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coupling the solid tubulars with the casing, means for fluidlcly coupling the perforated 
tubulars with the solid taJbulars, means for fluididy isdating the pioducing subterranean 
zone from at least one other subterranean zone within the weDbore, means for flukfldy 
coupling at least one of the perforated tubulars with the produdr^ subten^nean zone, 
5 means for positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars, and means for radially expandbig and plastically 
defomring the perforated tubular liners within the interior of one or more of the. 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly Including: one or more soTtd tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members each induding radial passages couF^d to the solid tubular members, 
and one or nxxe one-way valves for controllably fluididy coupling the perforated 

15 tubular numbers, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fbmned by a radial 
expansion process performed v^thin the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenarmih zone from a second subtenranean zone having a plurality of produdng 
. zones in a wellbore provided that includes positioning one or more solid tubulars 
witliin the wellbore, the solid tubulars traversing the first subterranean zone, portioning 
two or nnore perforated tubulars each Including orie or rnore radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the weilboie, 
fiuMicty coupfing the perforated tubulars and the primary sdid tubulars, preventing the 
passa^ of fluids from the first subtenrarwan zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated t^niiars, and 
preventing fluids from passing from one of the produdng zones ttmt h^ not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of tlie present irfvention, a method of extracting nrmterials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore including a casing, is provided that indudes positioning one or more soBd 
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tubulars ¥AtMn the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellt}ore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of Hie solid tubulars and 
the perforated tubulars wittiln the wellbore. flutdldy. coupling VhB solid tubulars with the 

5 ca^» fluididy coupling the perforated tubulars with the solid tajbulars, fluldldy 
bolating the producing subterranean zone from at least one other subterranean zorie 
within the weHbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenrar^ean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for Isolating a first 
subtenBnean zone from a second subten^anean zone having a plurality of producing 
zones in a v^llbore Is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
radial passages wKNn the wellbore, the perforated tubulars traverBing the seborid 
subterranean zone« means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars at}6 the solid tubulars. means for preventing the passage of fluids from the first 
subten^nean zone to the seoond subterranean zone within the wdlbors external to the 
primary solid tutnilars and perforated tubulars. means for positionmg one or more 
perforated tubular liners within the Intertor of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

Aooordir^g to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore^ at least a portion of the 
wellbore induding a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within tfie weiltx)re. means for positioning one or more perforated 
tubulars each induding one or ntom radial passages within ttte wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radiaRy expanding at 
l^tst or)e of ttie sdid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for flindiciy coi4>IIng the 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at least or^ other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depteted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 

10 geothemnal energy from a subten^nean fonmation containing a source of geothennal 
energy is provided that indudes a zonal Isolation assembly positioned withir^ the 
subterranean formation Induding: one or more solid tubular members, each solid 
tubular niember ihduding one or moTB external seals, one or nKMre perforated tubular 
members each induding radiat passages coupled to the solid tubular members, and 

15 one ormore perforated tubular liners eadi including one or nfKMre radial passages 
coupled to the interior surfaces of one or more of the perforated tubuter members, and 
a shoe coupled to the zonal teolatlon ttsembly. At least one of the solid tubuter 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 . 

According to another asped of the present Inventkm, a niethod of isdating a first 
subtenranean rone from a second subterrariean zone induding a source of geothermal 
energy In a wellbore Is provided that indudes positioning one or more solid tubuters 
withhri the wenbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars eadi Induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubuto and perforated tubulars within the \¥ellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
pas»ge of fluids from the first subtenansan zone to the second sutrterranean zor>e 

30 within the wellbore external tQ the primary sdid tubuters and perforated tubularis, 
positioning one or nxxe perforated tubu^r liners within the interior of one or more of 
the perforated tubulars, and radially expanding and ptestically deforming the perforated 
tutnilar liners within the interior of one or nrK)re of the perforated tubulars. 
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According to another aspect of the present invention, ia method of extracting 
geothenmal energy from a subterranean geothmnal zone in a wellbore, at least a 
porUon of the wellt)ore including a casing, is provided that includes positioning dne or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 
5 ea^ induding one or more radial passages within the welibore, the perforated tubulars 
traversing the subtenanean geothermal zone, r»llaHy expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidiciy coupling the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, fluidiciy Isolating the subterranean geothermal zone from at least one other 
iO * sid^terranean zone within the wellbore. and fluidiciy coupling at least one of the 
perforated tubulars with the subterranean geothemial zone. 

According to another aspect of the present invention, a system for Isc^ating a first 
subterraneari zone from a second geothemial subtenanean zone in a wellbore is 

15 provided that includes means for positioning one or niore solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages witNn the wellbore. the perforated tubulars traversing the second geottiemial 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fliddidy coupling, the perforated 
tubulars and the solid tubulars. and meahs for preventing the passage of fluids from the 
first subterranean zone to the second geothenmal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

• 25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothenmal zone in a wellbore, at least a 
portion of the wellbore irududing a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tutHilars eadi including one or more racial passages within the 
30 wellbore. the perforated tubulars traversing the subterranean geothermal zone, mearls 
for radiaRy expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbdre, mean$ for fluididy coupling the 9c\\d tubulars with the casing, 
means for fluidiciy coupling the perforated tubuiaifs with \Jtm solid tubulars. mepns for 
fluidiciy isolating the subterranean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for flufdidy coupling at least one of 
the perforated tubulars with the subterranean gebthennal zone; 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zmal isolation as8emt)ly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or rnore perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more soHd tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars. within the wellbore, flutdidy coupling the 
. perforated tubulars and the soDd tubutars, preventing the passage of fluids from the 
first subterranean zone b the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tui»jlar8« and cleaning materials from the radial 
passagee of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

Acoonfing to aTK>ther aispect of the present inventiort. a method of extracting materials 
from a producing subtenanean zone in a wellbore. at least a portion of the wellbore 
{ndiKilng a casing, is provided that includes positioning one or nrum solid tubulars 
30 within the wetBx>re, positioning one or more perforated tubulars within the wellbore 
eac^ including one or rhore radial passages, the perforated tubulars traversing the 
producing subtenBnean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidiciy coupling the solid tubulars with the 
casing, fluidldy coupHng the perforated tubulars with the solid tutnjlars, fluidiciy 
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botating the producing subterranean zone'?ronn at least one other subterranean zone 
within the weilbore, fluididy coupling at least or^ of the perforated tubulars with the 
producihg subterranean zone» nnonitoring the operating temperatures, pressures^ and 
flow rates within one or mors of the perforated tut)MlarB. and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the welibore. 

According to anomer aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a welibore provided that 

10 includes means for positioning one or mono solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the welibore each including one or more radial passages, the 
perforated tubulars traversing the second subterrar>ean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 

IS means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars, and means for deaning rnatertals from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 welibore. 

Acoording to arvDther aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a welibore, at least a portion of the welibore 
including a casing, is pnyvided that indudes means for positioning one or more solid 

25 tubulars within the welibore, means for poeifoning one or more perforated tubulars 
within the welibore each Including one or nrtore radial passages, the perforated ftibulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the sofld tubulars and the perfected tubulars within the welibore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with tte solid tubulars, niear^ for fluididy isola 

2one from at least one c^r subterranean zone within the welibore, means for fluididy 
ooupilr^ at least one of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of Ute Drawings 

FIG. 1 Is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional Illustration of the placement of an illustratiye embodiment of 
a system for isolating subterranean zones vMlhin a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out cf the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the ¥vellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodimmt of a method for 
manubcturing the expandable tubular member of Fig. 3. 

25 Fig. 5a Is a cross sectional illustration of an Blustrative embodiment of the L4)setting of 
the ends of a tutHJllar member. 

Fig. 5b is a cross sectional Blustration of the expandable tubular member of Ftg. 5a 
after radially expanding and plasticaily defomr^ the ends of the expandable tubular 
30 member. 

Fig. 5c is a ctoss sectional Slustnation of the expar^ble tubular member of Fig. 5b 
after fbmiing threaded connections on the ends of the expandable tutujlar member. 
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Fig. Sd is a cross sectional Hiuslration of tha expandable tubular member of Fig. 5c 
after coupling sealing menters to the exterior surface of the intenmediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 Is a cross-sectiorial illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 Is a cross-secUonai lustration of an exemplary embodiment of a tubular 
expansion cone. 

10- 

Fig. 8 is a fragmentary cross secfional illustration of an altemative embodiment of the 
system for isdating subterranean zones of Rg. 1. 

Fig. 9 is a fragmentary cross sectional illustration of an embodimerit of a method for 
IS lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectionai illustration of an embodiment of a n^ethod for 
sealing orte of the perforated tubular memb^ of the system for isolating subten-anean 
20 zones of Fig. 1 ^ a hardenable fluidic sealing materteil. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
caoupling one of the perforated tubular members of the system for teolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional Illustration of an embodiment of a method for 
ooupBng one of the perforated tubular nnembdrs of the system for isolating 
subtonranean zones of Fig. 1 with a surrounding perforated weUbore casing. 

30 Fig. 13 » a fragmentary cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isoteting subterranean 
zones of Fig. 1 with another prorated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustraticMi of an alternative embodiment of the 
system for Isoiating subterranean zones of F*q. 1 that Includes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. . 

5 Fig. 15 is a fragmentary cross siectimat iilt^tration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n wNch the system is used to extract 
geothenral energy fitim a subterranean geothenmal zone. 

Detailed DasertpUon of the Illustrative Embodiments 

10 An apparatus and method for Isolating one or more subten^ahean zones from one or 
mote otl^er subteranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotfed tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, v^li l^nown, production completion 

15 equipment and methods using a series of paciters, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to pennit the 
oommingltng and/or isolation of the subtenranean zones from each other. 

Referring to Rg. 1, a wellbore 105 including a casing 110 aro positioned In a 
20 subterrariean formation 115. The subterranean formation 115 indudes a number of 
productive and non-productive zones. Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subten^nean fbnmation 115, the wellbore 
105 may t>e extended in a well Icnown manner to traverse the various productive and 
non-productive rones. Including the water zone 120 and the targeted oil sand rone 
25 125; 

In a prefened embodiment, In order to fluidldy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that indudes one or more 
sections of solid casing 135, one or more external seals 140, one or more .sections of 
30 perforated casing 145, one or more Intermediate se<^ons of solid casing 150, and a 
sdid shoe 1 55. In several exemplary embodimente, the perforated casing 145 indudes 
one or more radial passages. 
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TYie solid casing 135 provides a fluid conduit that transmits fluids and other materials 
livmondehdofthesdidcasfaig i35totheQlhsrendofthewlldc^^ Thssolkl 
casing 135 may comprise any ninnber.of conventional oommerciaily available sections 
of solid tubular casing such as, for example, oilfield tubulare fabricated from chromium 
5 steel or fibeiglass. In a preferred eiTrt)odiment, the solid casing 135 comprises oilfield 
tubutars available from various foreign and donnstic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The soHd casing 135 
may be coupled to the casing 110 using any number of conventional comnwroiaHy 
10 available processes such as, for example, vrelding, slotted and expandable connectors, 
or expandable solid connectors. In a prefennBd embodiment, the solid casing 135 is 
couf^ to the casing 1 1 0 by using expandable solid connectors. The solid cashg 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventlonal commerdaHy available processes such as, for example, welding, or 
slotted and expands^ connectors. In a preferred embodiment, the solid casing 135 is 
ooupted to the perforated casing 145 by expandable scriid connectors. 

20 

In a preferred embodiment, the casing 135 Includes one more valve members 160 for 
oontioDIng the flow of fluMs and other materials within the Intertor region of the casing 
135. In an alternative embodiment, durir^ the production mode of operation, an 
intemai tubular string with various anangemente of packers, perforated tubing, sliding 
25 sleeves, and valves may be emptoyed within the apparatus to provide various options 
for cwnmlngfing and Iscrfating subterranean zones from each other white providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 Is placed into the wellbore 105 
30 by expanding the casing 1 35 In the radial direction info Intimate contact with the Interior 
walb of the wellbore 105. the casing 135 may be expanded in the radial directkm 
using any number of oonventfohai comnterdally avallabte methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between tiie solid casings 135 and 150 and the welltiore 105. The seals 
140 may comprise any numt)er of conventional commerdaliy available sealing 
materials suitable for sealing a casing in a Wellbore such as, for example, lead, rubber 
5 or epftxy. In a prefened embodiment, the seals 140 comprise Stratabk epoxy material 
available from HaHiburton Energy Services. The perforated casmg 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to tiie annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone wiSiin a subtenanean formation. The perforated 

10 casing 145.may comprise any number of convenVonal commerdaliy available sectkbns 
of slotted tubular ca^ng. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petrollne in Aberdeen. 
Scofland. In a particularty preferred embodiment, the perforated casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Petrollne in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may b& coupled to the solid casing 135 using any number of 
conventional commerdaliy available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened en^bodknent the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to gne or more intermediate solid 
casings 150. The perforated casjng 145 may be coupled to the Intemnediate solid 
25 ' casing 150 using any number cS com^entional oomnoerdaOy avaOable processes such 
as, for example* welding or expandable solid or slotted cmnectors. In a preferred 
embodiment, the perficrated casing 145 is coupled to the intemnediate solid casbg 150 
by expandable eoild conriectors. 

30 The last perforated casing 145 is pr^erably coupled to the shoe 155. The teist 
perforated eating 145 may be cxHipled to the shoe 155 using any number of 
conventionaJ commerdaliy d>^labl6 processes such as, for example, welding or 
expandable solid or slotted conriectors. In a preferred en^iment. the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a pmfemd ernbodiment. the perforated casbtgs 145 are positioned within the 
weHbore 105 by expanding the perforated casings 145 in aradial direction into intimate 
contact with the in^srior walls of the weDbore 105. The perforated casings 1 45 may be 
expanded in a radial dfredion using any number of conventional coifnmeicially available 
processes. 

10 

The intermediate solid casing 150 pennits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate soM casing 150 may comprise 
any number of conventional commercially availaUe sections of solid tubular casing 
such as. for exan^ple, oilfield tubuiars febricated from chromium steel, or fiberglass. In 
15 a preferred embodiirwnt, the Intennediate soGd casing 150 comprises oOfieid tubuiars 
available from foreign and domestic steel mills. 

Tl» intennediate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145, The intennediate solid casing 150 may be coupled to the 
20 perforated ca^ng 145 using any number of conventional commercially available 
processes such as, for example, welding, or sofid or slotted expandable connectors. In 
a preferred embodiment, the Intemnediate solid casing 160 is couplisd to the perforated 
casing 145 by expsmdable solid connectors. The intennediato solid casing ISO may 
comprise a plurality of such intennediate solid casing 1 50. 

25 

In a prefmed embodiment, the each intennediate solid casing 150 Includes one rnore 
vah» membeis 170 for controlling ttie flow of fluids and other matertels wttWn the 
Ulterior region of the intenrnediate casing 150. In an aitomattve embodbnent. as will be 
recognized by persons having ordinary ddll'in the art and the benefit of the pieaent 
30 dfedosure, during the production mode of operation, an Internal tid>utar string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
emptoyed within the apparatus to provide various options for commingling and Isolating 
subterranean zones from each other while providing a fluid path to the surfece. 
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In a particularty preferred embodiment* the intemiediate casing 150 is placed Into the 

• wellbore 105 by expanding the intemiediate casing 150 in this radial direction into 
intimate contact with the interior walls of the wdlt)ore 105. The intennediata casing 
150 may be expanded in the, radial direction using any number of conventional 

5 oonvnercialiy available methods. 

In an aKemative embodiment one or nrxire of the intermediate solid casings 150 may. 
be omitted. In an altemative prefenred embodiment one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 piovktes a support memt>er for the apparatus 130. In this manner, 
various production and exploration tods may be supported by the show 150. The shoe 
150 may comprise any number of conventionai commerdatly available shoes suitable 
for use In a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 ccmiposite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Hallitxjrton. In a preferred embodiment, the shoe 155 Is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tods. 

20 . In a particuiarly prefened enfd)odlment the apparatus 130 includes a pluraltl^ of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate sdid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve memt>er8 
160. n prorated casings 145, n-1 Interrhedlate sdid casings 150, each with one or 

25 more valve members 170. and a shoe 155. 

During operation of the a|^)dratus 1 30, dl and gas may be controttably produced from 
the taigeted dl sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intemriediate soOd casings ISO with valve members 170 permits isdated secttor^ of the 

• zone 1K to be selectively isolated for production. The seals 140 permit the zone 125 
to be ftuidlcty Isolated from the zone 120. The seals 140 further permits isdated 
sections of the zone 125 to be fluldidy isolated from each other. In this manner, ttte 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluldicly isolated. 

In an aftematlve embodiment, as win be recognized by persons having ordniary skill in 
5 the art and also having tlw benefit of the present disclosure, during the production 
mode of operation, an irtternd tubular string with various arrangements of padwia. 
perforated tubing, sliding steeves, and valves may be employed within the apparatus to 
provide various opUons for commingiing and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135. the perforated casir^ 145, 
the Intermediate sections of solid casing ISO, and/br the solid shoe 155 are radially 
expanded and plastically defonned within the wellbore 105 in a conventional manner 
and/or using one or nxjce of the methods and apparatus disclosed In one or more of. 

15 the fottowflng: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10^00. (4) U.S. patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02, filed 
on 3/10/20PO, (6) U.S. patent application serial no. 09512,895, attorney docket no. 
25791.12.02, fited on 2«4/2000. (7) U.S. patent appScatton serial no. 09/511,941. 
attorney docket no. 25791.16.02. filed on 2/24/2000. (6) U.S. patent applicatton serfal 
no. 09^,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 apfritoatkm serial no. 0S/5S9,122. attorney docket no. :S791.23<02, filed on 4/26/2K)0, 
(10) PCT patent appiicatton serial no. PCrAJSOQ/18835, attorney docket no. 
25791.25.02. fited on 7/9/2000. (11) U.S. provisfcinal patent appiteatiori serial no.. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provistonai 
patent application serial no, 60/154,047, attomey docket no. 25791.29. fited on 

30 9/16/1999. (13) U.S. provisional patent application serial na 60/159,082. attomey 
docket no. 25791.34. fited on 10/12/1999. (14) U.S. provistonai paterit application sertal 
no. 60/159,039, attiamey docket no. 25791.36, fited on 10/12/1099, (15) U.S. 
provistonai patent appUcation serial ho. 60/159,033. attomey dock^ no. 25791.37. fiied 
on 10/12/1999. (16) U.S. provisionai patent appficatton serial no. 60/212.359. attorney 
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docket no. 25791.38, filed on 6/19/2000, (17) u:s. provisional patent applicaton serial 
no. 60/165^8. attorney docket no. 25791.39. filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443. attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. praivistonal patent applicatton serial no. 60/221.645, attorney 
5 docket na 25791 .46, filed on 7/28/2000, (20) U.S. provistonal patent appflcation serial 
no. 60/233.638, attorney docket na 25791.47, filed on 9/18/2000. (21) U.S. provisranai 
patent appicatton serial no. 60/237.334, attorney docket no. 25791.48. filed on 
1QK2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal patent applicatton serial 

10 no. 60/262,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applkatton serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provisional patent appKcation serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal patent appficatton serial no, 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no." 60/317,985. attorney docket no. 25791.67. filed on 
- 9/6/2001 ; (28) U.S. provisional patent application serial no. 60/31 8,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001. ttie disclosures of whtoh 
ate incorporated haeln by reference. In an exemplary emtxxliment. the radial 

20 dearances between the radially expanded ?olid casings 135. perforated ca^ngs 145. 
intermediate secttons of solid casing 150. and/or ttie solid shoe 155 and the weilbore 
105 aro elMnated thereby eliminating the annidus between the so\\6 casings, the 
perforated casings 145, the inteniradlate sections of solid casing 150. and/or the solM 
shoe 155 and the tweilbore 105. In this manner, ttie optional need for filling the annulus 

25 with a filler material such as. for example, gravet, may be etiminated. 

Referrir^ to Figs. 2a-2d, an iltostrative ernbodiment of a system 200 for isolating 
. subterranean formattons includes a tubular support member 202 ttiat d^ines a 
passage 202a. A tubular expanston cone 204 thai defines a passage 204a is coupled 
30 to an end of the tid>ular support ^nember 202. In an exemptory embodiment, the 
tubular expanston cone 204 includes a tapped outer surface 204b for reasons to be 
described. 
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A pfe-exp^nded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer sur^ 
204b of the tubular expansion cone 204. The first expiemdable tubular member 206 
further includes an unexpended Intermediate portion 206c, another pre-expanded end 
206d. and a seaUng member 206e coupled to the exterior surface of the unexpended 
Intemiedlate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the Inside and outside diameters of the unexpended Intennediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tubutar member 208 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandable tubular member 206 by a 
oonwenMoral tttrsaded connection.. Another end 210c of the slotted tubular menrtwr 
210 is coupled to an end 212a of a slotted 4ubular member 212 that d^ines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
hJither includes an unexpended Intermediate portion 21 4c, another pre-expanded end 
214d, and a sealing rnenAa- 214e coupled to the exterior surface of the unexpended 
intemnedlate portbn. In an exomplaiy embodiment, the Inside and outside diameters of 
the pre-expanded ends, 214a and 214d. of the second expandable tubular member 
214 are gieater than the Inside and outside diameters of the unexpended intennediate 
portion 214c. 

An end 216a of a siotted tubular member 216 that defines a passage 216b is coupled 
to the other pie-expanded end 214d of the second expandable tubular member 214 by 
a oonventionai threaded connection. Another end 216c of the siotted tubutar member 
216 is coupled to an end 218a of a siotted tubular mefnber218 that defines a passage 
218b by a conventional threaded connecHbn. A pre*expanded end 220a erf a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended intemrodlate portion 220c. another pre-expanded 
^ 220d. and a seating member ^Oe coupted to the exterior surface of the 
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unexpended intennediate portion. In an exemplary embodiment, the inside and outside 
diameters of ttte pre-«xpanded ends. 220a and 220d. of the third expandable tubular 
member 220 are ipeater than the inside and outside diameters of the unexpended 
intennediate portion 220c 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of thethtid 
expandable tubular meiTdMr 220. 

In an exemplary embodiment, the inside and outside diameters of 0w pre-«(panded 
10 ends, 206a. 206d, 214a, 214d. 220a and 220d, of the exparidable tubular membere. 
206, 214. and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the seaHng members. 206e, 
214e. and 220e, of the expandable tubular members. 206, 214. and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubidar members having threaded end connections suitable for 
use in oil or gas well, an underground pipeline, or as a stnictural support In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular nnemb^ for recovering or Introducing fluidic materials 
20 such t», for exampte. ofl, gas and/brwater from or into a subtenanean fonnatibn. 

In an exemplaiy embodiment, as illustrated In Fig. 2a, the system 200 Is Initially 
positioned in a borehote. 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned In any orier>tation from vertical to horizomal. In an exemplary embodiment, 
the upper end of the tubular suppprt member 202 may be supported in a conventional 
' manner using, for example, a slip joint, or equivatent device In order to permit upward 
movement of the tubular support member and tubular rnqtansion cone 204 relative to 
one or more of the expandable tubuter nnembers, 206. 214. and 220. and tubular 

30 members, 210, 212. 216. and 218. 

In an exemplary embodinwnt. as iUustrated In Fig. 2b, a fluidic material 228 is then 
Injected into the system 200, through thei passages, 202a and 204a, of the tubular 
suf^rt member 202 and tubular expansion cone 204. respectively. 
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\n an examplary embodiment, as Ulustiated in Fig. 2c, the continued injection of the 
fluidic material 228 througti the passages, 202a and 204a. of the lubutar support 
member ^ and the tubular expansion cone 204. respecUveiy. pressurizes the 
passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defomiing the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-mpanded portion 208c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surltee 204b of 
the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intemnedlate portion 208c of the expandable tubular member 206 is (hereby coupled to 
the WBiibore casing 104, In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular memben 206 is also thereby 
oichored to ttie wellbore casirig 104. 

In an exemplary embodiment, as illustrated In Rg. 2d, after ttw expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
extemal surface 204b of ttie tubular expansion cone 204. the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202; As a result, the second and ttilrd expandable tubular members, 214 and 
220, are radially expanded and piastieally defbnned off of tt» tapered extemal surface 
204b of ttie tubular expansion cone 204. In particular, ttie intermediate non pre- 
expanded portion 214c of ttie second expandable tubular member 214 is radially 
expanded and plastically deformed off of ttie tapered extemal surface 204b of ttie 
tubular expansion cone 204. As a result, ttie sealing member 214e engages ttie 
Werlor surface of ttie weDbore 224. Consequentty. ttie radially expanded inlemiediate 
portion 214c of ttie second expandable tubular mendier 214 Is ttiereby coupled to ttie 
wellbore 224. In ari exemplary embodiment, ttie radially expanded intennedlate portion 
214c of ttie second expandable tubular member 214 is also ttiereby anchored to ttie 
wellbore 1(M. Furthermore, ttie continued application (rf Uie upward force to ttie tubular 
member 202 will ttien displace ttie tubular expansion cone 204 upwardly Into 
engagement witti ttie pre-expanded end 220a of ttie ttilrd expandable tubular member 
220. Rnally. ttie continued application of ttie upward force to tiw tubular member 202 
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will then radially expand and plastically deform the third expandable tubular memtwr 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intennedlate non pf»-expanded portion 220c of the third expandable 
tubular member 220 is radiaHy expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surtece of the wellbore 224. Consequently, the 
ladiaily expanded Intermediate portion 220c of the third expandable tubular member 
220 Is thereby ooupted to the wellbore 224. In an exemplary embodiment, the FBdially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellboiB 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand 2one 226b. 



After completing the radial ejqwnsion and plastic defomiatlon of the third expandable 
tubular member 220. the tubular support memt)er 202 and the tubular expansion oone 
15 204 are removed from the welftxm 224. 

Thus, during the operation of ttie system 10. the intemiediate non pre-expanded 
portions, 206c. 214c. and 220c, of the e]q)andable tubular members, 206. 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion oone 204. As a result, the sealing members, 
206e, 214e, and 220e. are di^laced in the radial direction into engagement with the 
wallbore 224 thereby ooupOng the shoe 208, the expandable tubular member 206, the 
slotted tubular nwrnbers. 210 and 212, the Mpandable tubular member 214. the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. FurthennorB, as a result, the oonhedims between the expandable tubular 
members. 206. 214. and .220. the shoe 208. and the slotted tubular members, 210. 
212, 216, and 218. do not have to be expandable connections thereby providing 
significant cost savings. In additton, the inside diameters of the expandable tubular 
members. 206, 214, and 220, and the slotted tubular members. 210. 212, 216. and 

30 218, after the radial expansion process, are sjb^tially equal. In Siis manner, 
additional conventional tools and other conventional equipment may be easily 
posifloned within, and nrwved Ihnjujh, the expandable and slotted tubular members. In 
several aKemative embotfments, the oonventlonal tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluMic materials within and between the expandable tubular membefs, 206, 214, and 
220. and the slotted tubular members, 21 0, 212, 216, and 218. 

Furtherinore, in the system 200. the slotted tubular members 210, 212, 216, and 218 
5 are interleaved among the expandabte tubuter members. 206. 214. and 220. As a 
result, because only the Infennediate non pre-expanded portions, 206c 214c and 
220c of the mpandabte tubular meitdjers. 206. 214, and 220, respectively, are radially 
expanded and plastically defonned. the slotted tubular members, 210. 212. 216. and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreovw, because only the intemftediate non 
pre-expanded portions. 206c, 214c, and 220c. of the expandable tubular members. 
206. 214. and 220. respectively, are radially expanded and plastically defomied, the 
number and length of the Interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the tote! length of the intermediate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members, 206, 214, and 
220. Is approximately 200 feet, and the total length of the slotted tubular members. 
210. 212. 216, and 218. is appn>ximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wBllbore 224 bjf radially expanding and plastically defom^lng a total length of only 
approximately 200 feet 

I 

Furthermore, the sealing members 208e. 214e. and :^0e. of the expandable tubular 
members, 206. 2l4, and. 220, respective^, are used to couple the expandable bJbular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to the weUme 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enoi^h to effectively eliminate the possibility of 
dam^ to the expandable, tubular inembers and slotled tubular members during the 
plabement of the system 200 within the weBbore. 

30 

In an exempteiry embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
and 220d. of the expandable tubular members. 206. 214. and 220. respectively, and 
the slotted tubular members. 210, 212. 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.360 Inches, respectively: prior to the radial 
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expansioh, the intermediate non pre-expanded portions. 206c, 214c and 220c» of the 
* expandable tubular rnembers, 206, 214. and 220, respectively* have outside diameters 
of 7.625 inches; the slotted tubular members, 210. 212, 216, and 218, have inside 
diameters of 7.675 inches; after the rdxM expansion, the inside diameters of the 
5 intemnediate portions, 206c, 214c and 220c of the expandable tubular memberd. 206, 
214, and 220. are equal to 7.675 inches; and thie weflbore 224 has an inside dian\eter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a. 21 4d, 220a, 
10 and 220d, of the expandable tubular itiembers, 206, 214. and 220, respectively, and 
the slotted tubular nf^embers, 210, 212, 216, and 21B, have outside diameters and wait 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c, 214c and 220c, of the 
expandable tubular members, 206, 214, and 220, rsspectively, have outside dian^ters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have Inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions. 206c 214c and 220c of the expandable tubular members, 206. 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 Inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas, and/br water into or from the subterranean 
formation 226b. 

25 Refening now to Fig. 3. an exemptery embodiment of an expandable tubular member 
300 wyi now be described. The tubular member 300 <fefihes an biterfcx- region SOOa 
and includes a first end 200b including a first threaded connecfon 3Q0ba, a first 
tapered portion 300c an intennedlate portion 300d, a second tapered portion -300e, 
and a second end 300f Including a second threaded connection 300ta. The tubular 

30 membw 300 further preferably includes an intennediate sealing rhember 300g that is 
coupled to the exterior surfeoe of the intermediate portion 300d. 

In an exempkiry embodiment, thd tubular member 300 has a sut)stantiaily annular 
cross section. The tubular member 300. may be fabricated from any number of 
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oonvmfonal commercially available materials such as, for example. Oiifield Country 
Tubular Goods (OCTG), 13 chromhjiyi steel tublng/caang, or L83. J55, or P110 API 
casing. 

In an exemplary embodiment, the interior 3(K)a of the tubular member 300 has a 
substantially circular cross section. Fufthennore, in an exemplary embodiment, the 
Interior region 300a of the tubular member includes a first inside, diameter Di. an 
Intennediate inside diameter Dmt. and a second inside diameter Da. in an exemplary 
embodiment, the first and second Inside diameters. Di and P2, are substantiaNy equal. 
In an memplary embodbnent. the first aid second inside diameters, p, and D2. are 
greater than the intermediato inside diameter Dm- 

The first end 306b of the tubular member 300 is coupled to the intennediate portion 
300d by the first tepered portion 300c, and the second end 300f of the tubuter member 
is coupled to the intermediate portiwi by the second tepered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 Is greater than th€f outside diameter of the 
intermedfflte portion 300d of the tubular member. The first and second ends, 300b and 
.300f. of the tubuter member 300 indude wall thidcnesses, ti and ta, respectively. In an 
exemplary embodiment, the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outeide diameters of the first 
and second ^nds, 300a and 30pf. The intemiedtete portion 300d of the tubular 
member 300 includes a vvall thickness tMT. 

m an exemptery embodiment, the wail thicknesses t, and ta are substentially equal in 
order to provide substentially equal burst strength for the first and second ends. 300a 
and 300f. of the tubular member 300. In an exemptery embodiment, tlie wail 
thicknesses, t, and ts. are both greater than the wail thk^kness twr in ortler to optlmaliy 
maWi the burst strength of the first and second ends, 300a and 300f, of the tubular 
member 300 with the Memwdiato portion SOOdof the tubuter member 300; 

In an exemptery embodiment, the first and second tepered porttons. 300c and 300e. 
are Inclined at an angte, a. retetive to the bngitudinal direction ranging ftem about 0 to 
30 degrees in order to optimally facilitete the radial expansion of the tubuter member 
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300. In an exemplary embodlntent. the first and second tapered portions. 300c and 
300e, provide a smooth traneflion between the Bfst and second ends, 300a and 300f. 
and the intermediate portion 300d. of the tubular member 300 |n order to minimize 
stress conoentratione. 

5 

The intermediate sealing member 300g is ooupled to the outer surface of the 
Inlermedlale portion 3p0d of the tubular member 300. in an exemplary embodiment, 
the Intemiediate sealing member 30pg seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 

10 305, « other preexisting stnjcture, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. in an exemplary 
embodiment, the intennediate sealing member 300g has a subslantiaiiy annulai- cross 
section. In an exemplary embodiment, the outside diameter of tile intermediate sealing 
member SOOg is selected to be less ttian the outside diameters of the first and second 

15 ends. 300a and 300f. of ttw tubular member 300 in order to optimally protect the 
intenDediate sealing member 300g during placement of the tubular member 300 within 
tt» weiibore casings 305. The intennediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as. for 
example, thefmoset or ttiermoplastic polymers. In an exemplary embodiment, ti»e 

20 inlemwdiate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal ttie radially expanded Intemiediate portion 300d of the tubular member 
300 ¥«h tt» wellbore casing 305. In several alternative embodiments, tiie sealing 
member 300g includes one or more rigid anchors for engaging tiie weiibore casing 305 
to ttiereby anchor ttie radially expanded and plastically defomned intermediate portion 

25 3(X)d of tiie tubular member 300 to ttie wellborB casing. 

Referring to Figs. 4, and ^ to 5d, in an exemplary embedment, ttie tubular member 
300 Is fomwd by a process 400 tiiat includes ttie steps oft (1 ) upsetting bott) ends of a 
tubular member in step 405; (2) expanding bottt upiset ends of ttw tubular member In 
30 step 410; (3) stress relieving botti expanded upset ends of ttie tubular member in step 
415: (4) fbnning ttueaded connections In botti expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on tt» outside dianwter of ttie 
non-expanded Intennediate portion of ttie tubular member in step 425. 
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As iluslrated in FIG. Sa. in step 405, both mds, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the waO thicknesses ti and t^ The intermediate 
portion 500c of the tubular member 500 includes the wall thldmess tiNT and the Interior 
5 diameter 1^. In an exemplary embodlmsnt, the wall thicknesses ti and U are 
substantialiy equal In order to provide burst strength that is inibstaniially equal alpng 
the entire length of the tubular member 500. In an «(emplaiy en^lment. Vn» wall 
thteknesses ti and ^ are both greater than the waO thickness W in order to provide 
burst strength ttiat is s(ri)stantially equal atong the entire length of the tubular member 
10 500, and also to bptimalty facilitate »ie fwmation of threaded oonnecttons in the first 
and second ends, 500a ami 500b. 

As illustrated in Rg. 5b, in steps 410 and 415, both ends, 500a and 500b. of the tubular 
member 500 are radially expanded using oonventional radial expansion methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radiaily expanded ends, 500a and MOb, of 4he tubutar member 500 include the interior 
diametere Di and D2. In an exemplary embodiment, the Interior diameters Di and D2 
are siri»stantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and O2 to the interior 

20 diameter Dmt ranges from aboiA 100% to 120% in order to fadNtate the subsequent 
radiert expamkm of the tubular member 500. 

b) a preferred embodsnent. the relatkmsNp between the wall Wcknesses t,, ta, and ta«T 
of the tubular member 500; the inside diameters Di. Ds and Dmt of the tubular member 
25 600; the- inside diameter Dmam of ttie welSwre casing, or ottter structure, that Vne 
tubular member 500 wiB be Inseiled into;, and the outside diameter Den* of the 
expansion oone that wat be used to radially expand the tubular member 500 wRNn the 
wftMbore casing is given by the foOowbig mpression: 

30 

where ti s t:; and 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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tt)e tubular rromber 500 during the subsequent radial expansion process are 
* subslantldly equalised. More generally, the relationship given in equation (1) may be 
used to caladate the q[)timai geometry fv the tubular rnerhber SOO for subsequent 
radial expansion and pbstf c deformation of the tubular meml)er 500 for fabricating 
5 and/Of repairirq a wellbore casing, a plpelir^e, or a structural support 

As Hlitttratadjn FIG. Sc, in step 420. oonventional threaded connections, 500d and 
SOOe, are formed in both expanded ends. SOOa and 500b, of the. tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Alias-Bradford. 

As illustrated in Fig< Sd. in step 425. a sealing member SOOf Is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular membw 

15 500. The sealing mend>er SOOf may be applied to the outsicle diameter of the non- 
expanded Intemriediate portion 500c of the tubular member 500 using any number of 
Conventional oommerdally available methods. In a preferred embodiment, the sealing 
mentber 500f is applied to the outelde diameter of the intemnediate portion 500c of the 
tubular member 500 using convnercially available chemical and temperature resistant 

20 adhesive banding. 

In an exemplary embodiment, the expandable tubular members. 206. 214. and 220. of 
the systmi 2M are substantially identical to. and/or incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

25 

Refening to Fig. 6. an exemplary embodinmnt of tubular expansion cone 600 for 
* radtelly expanding ttie tabular members 208. 214. 220. 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and indudes a front end 
605. a rear end 610. and a radial expansion siection 615. 

30 

In an exemplary emt>odiment the radial expansion section 615 indudes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surtece 620 indiKles an angle of attack a^ and the second conical outer surface 625 
indiRles an angle of attack oa. In an exemplary erhbodtment. the angle of attack Oi is 
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greater than the angle of attack 02* In thi3 manner, the first conical outer eurfaoe .620 
optimally radially expands the Interinediate portions, 206c. 214c. 220c, 300d, and 500c. 
of the tubular meml>er5, 206. 214. 220, 300, and 500. and the second conical outer 
surface 525 optinfially radially expends the pre^xpanded first and second ends, 206a 
5 and 206d. 214a and 214d. 220a and 220d, 300b and 300f. and 500a arid 500b. of the 
tubular members. 206, 214. 220. 300 and 500, In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to qptimally radially expand and piratically 
10 deform the tulwlar members. 206, 214, 220, 300 and 500. More generally, the 
expanston cone 600 may include 3 or more adjacent conical outer surfaces havmg 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansk>n cone 600. 

15 Referring to F^. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710. and a radial 
expansion sectk>n 715. In an exemplary emtwdiment, the radial expansion section 715 
Includes an outer surface having a sut>$tanfially paratwiic outer profile thereby 
providing a parabotoid shape. In! this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 erf the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboite outer profile of the outer surface of the radial 
expansion section 715 may be fbnned using a plirality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In thte manner, the regton of the 

25 outer surface of the radial expanston section 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the intemiedtete portions. 206c 
214c, 220c 300d, and 500c of the tubular members, 206, 214, 220, 300, arid 500. 
whBe the region of the outer surfexs of the radial expanston section 71 5 acQacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular nrvembers. 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston sectton 715 is selected to provkJe an angle of attack that ranges from about 
8 to 20 degrees In the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vldntty of the rbar end 710 of the expansion cone 700 from at)out 
4 to 15 degrees. 

in an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
substantially identical to the expansion cones 600 «- 700, and/or incorporates one or 
more of the teachings of the «(panslon cones 600 and/or 700. 

In several alternative embodiments, the teiachings of the apparatus 130, the system 
200. the expandable tubular member 300, the method 400. and/nr the expandable 
tubular member.500 are at least partially combined. 

Referring to Rg. 8, In an alternative embodiment, conventional temperature, pressure, 
and flow sensor?, 802. 804, and 606, respectiveiy, are operably coupled to the 
perforated tubulare 145 of the apparatus 130. The temperature, pressure, and flow 
sensore. 802, 804, and 806, respectively, In turn are operably coupled to a controller 
810 that receives and processes the output signals generated i)y the temperature, 
pressure, and flow sensore to thereby control the qMration of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodlmehts, the control algorithms utilized by the controller 810 for controlling the 
operation of the flow control valves 180 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

ftefsrrlng to F^. 9, in an aMemativa embodiment, a solid tubular irtember 905 is 
coupled to one of the paifbrated tubular membere 145 by rarfiaily expending and 
plastically defoiming the sofid tubular member Into engagement with the perforated 
tibulas member in a oonventionai manner and/or using one or more of the radial 
expansion methods disclosed in one or nnore of the foHowing: (1) U.S. patent 
appflcatton serial no. 09W54,139, attorney dodcet no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510.913. attorney docket na 25791.7.02. filed 
on 2/23^00, (3) U.S. patent applicatibn serial no. 09/5(tt,350. attorney docket no. 
25791.8.02. faed on 2/10/2000. (4) U.S. patent application no. 09/440.338.' 
attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent app!k:ation serial 
no. 09^23,460, attorney docket no. 25791.11.02, filed on 3/10/2900, (6) U.S. patent 
applicatton serial no. 09/512,895. attomey docket no. 257gi.12.(^ filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1 .941 , attorney docket no. 25791 .16.02, filed 
on 2/24/^0. (8) U.S. patent applicaticm seiiai no. 09/5S8.946, attorney dodtet no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122, 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PGT patent application serial 
5 no. PCTAiSOO/16635, attorney docket no. 25791.25.02. fPed on 7/9/2000, (11) U.S. 
pravisioruil patent appOcation serial no. 60/162.671 . attorney docket no. ^91 .27. filed 
on 11/1/1999. (12) U.S. pno^sional patent appUcatkHi serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. pioviskmal patent appHcaliort serial 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provistonal patent aprriteathm serial no. 60/1 50.039. attorney dockat no. 25791 .36. filed 
on 10/12/1999. (IS) U.S. provistonai patent appitoatkm serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisbnai 
patent appiicatkm serial no. 60/165,226, aitcmiey docket no. 25791.39, filed on 

15 11/12/1999. (18) U.S. provisk>nal patent applteation serial no. 60/221.443. attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. proviskxial patent application serial 
no. 60/221 .645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisk)nal 
patent application serial no. 60^33,638. attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. pn>visk>nal patent applKatlon serial no. 6W237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provistonal patent applicaton serial 
no. 60/270,007, attorney dock^no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent appilcatton serial no. 60/262.434. attorn^ docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent appilcatton serial na 60/259.486. attorney 
docket no. ^791.52. filed on 1/3/2001; (25) U.S. pravtetonal patent applipation serial 

25 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisiohai 
patent applicaton serial no. 60/313.453. attorney docket no. 25791.59. filed on 
- 8/20/2001; (27) U.S. proviskmal patent api^catton serial no. 60/317.985. attorney 
docket no. ^791.67, flted on 8/8/2001; (28) U.S. provisional patent appBcation serial 
no. 60.318.386. attorney docket no. 25791.67.02. flted on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 091^9.922. attorney docket no. 25791.69, filed on 
10/3/2001. ttie disclosures of wfiich are incorporated herein tiy ret^nce. In tttis 
manner, ttie sdki tutnilar memtMr 905 fluidtdy seals ttte radial passages fbmned in the 
perforated tubular memtwr 145 ttiereby preventing tt>e pass^ of fluklic materials 
and/or formation ntaterials through the peribrated tutxilar member. 
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Referring to Fig. 10. in an alternative embodbnent, the radial openings In one erf ttie 
perfected tulMilar members 145 are sealed by injecting a hardenable flukflc sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a closed encted pipe 1010 having one or more radial openings 1010a virfthin 
the one perforated tutnilar member 145. Conventional sealing nnembers 1015 and 
1020 then seal the Interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The tardenable fluidic sealing material 1005 is then 
tnjiected Into the radial openings in the one perforated tubular member 145. The 

10 seeding members 140 prevent the passage of the hardenable fluldic sealing material 
out of the annulus between the one perforated tubular niember 145 and the fomr^tion 
125. The pipe 1010 and seallr^ members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenable fluidic sealing material Is allowed to cure. A 
conventional dnll string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular nDember 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an attemative embodiment, as Illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatis 130 are radially expanded and plastically 

20 deformed Into contact with the sgmHinding formation 125 thereby oompressing the 
surroumfing formation. In this manner, the surrounding formation 125 is maintained in 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding fomnation into the r»lial openings of the 
perforated tubidar member 145, and enhancing the recovery of hydrocart)ons from the 

25 surrounding fomnatton. 

In an attemative embodiment, a seismic source 1105 Is poslttoned on a surfiace 
location to thereto impart sebmic energy into the fomrmtion 125. In this manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocaft)ons from the formation 125. 

In an alternative mnbodinmt, after the perforated tubular member 145 has been 
radiaSy expanded and plasticatty fonned into contect with the surrounding formation 
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125, thereby coupling the perforated tubular iromber 145 to the surrmjnding fbrmaBon. 
an impulsive load is applied to the perforated tubular member. The Impulsive load may 
be applied to the perforated tubular mmiber 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
5 thereby compacting and/or slurrlfying the sunounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 \b enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 Qiat traverses the 

10 fornwtion 125. When the apparatus 130 is positioned within the weHbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 thereby 
compressing the 'sum)undlng fonmatfon 125. In this manner, the surrounding fomiation 
125 Is maintained In a state of compression thereby stabilizing the sumounding 

15 fonfnation. reducing the flow'of loose partides from the surrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fonmation. 

In an alternative ernbpdinnent, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomiatton 125. In this manner, 
particles kx^ed in the radial openings in the perforated tutxilar member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons firom the formation 125. 

25 In an ^amative mribodinnent, after ttie perforated tubular memb&r 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding formatton, an 
impulsive load Is applied to the perforated tubular member. The Impulsive load may be 
applied to the perforated tubular member 145 by an^lying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunounding formation 125 
thereby compacting and/or slurrifying the sunoundir>g fonnation. As a result, the 
recovery of hydrocarbcms from the formation 125 is enhanced. 
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Referring to Pig. 13, in an altemative emtxxllment, one or more, perforated tubular 
manors 1305 are coupled to one of the parfbrated tubular members 145 by redlally 
e)q3andlng and plastically deformirtg the perforated tubular menrtber into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 08/454.139. attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent appOcatton serial no. 09/502,350. 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. pateiit appBcatton serial 

10 no. 09/440,338. attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.1i;02, filed on 3/10/2000. 
(6} U.S. patent appOcafion serial not 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applteation serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
applteation serial no. PCT/USOO/1 8635, attorney docket no. 25791.25.02, filed on 
• 7/9/2000. (11) U.S. provisional patent application serial no. 60/162,671. attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent applicatton serial no. 

20 60/154.047, attorney docket ho. 25791.29. filed on 9/16/1999. (13) U.S. provistonal 
patent application serial no. 60/159.082. attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159.039. attorney 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provistonal patent applicatton serial 
no. .60/159.033. attorney docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 ' provlstonar patent appRcatkm serial no. 60/212,359. attorney docket no. 25791.36, filed 
on 6/19/2000, (17) U.S. provlskinal patent applicatton serial no. 60/165.228, attorney 
docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provistonal patent ppplteatton serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provistonal 
patent applicatton serial no. 60/221,645. attorney docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. provtehxial patent appHcatton serial no. 60/233,638. attorney 
docket no. 25791 .47. filed on 9/18/2000, (21) U.S. provistonal patent applicatlwi serial 
no. 60/237,334. attonwy docket no. 25701.48. filed on 10/2/2000, (22) U.S. provisional 
patent applicatton serial no. 6!0/270,(K)7, attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisioral patent appficaUon serial no. 60/^2.434. attorney 
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docket no. 25791.51. filed on 1/17/2001 ; (24) U.S. provisional patent application serial 
' no. 60/259.486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisiohai 
patent appOcalion serial no. 60/303.740. attorney docket no. 25791.61. filad on 
7/6/2001: (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent application serial na 
60/317,985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. proviskinal 
patent application serial no. 60/316.386. attorney docket no. 25791 .67.02,. filed on 
9/10/2001 : and (29) U.S. utility patent appltoatton serial no. 09/969.922, attorney docket 
no. 25791.69. filed on 10/3/2001, the dsdosures of wttich are Inowporated herebi by 
10 reference. In this manner, the perforated tubular nnember 905 nmdifies the flow 
diaraclerlstics of ti>e perforated tubular member 145 thereby pemnitling the operator of 
the apparatus 130 to modify the oyeraH flow charadeTistics of the apparatus. 

In an alternative en^iment, as Illustrated in Fig. 14. a one^y valve. 1405 such as. 
15 for example, a (^eck valve fluididy couples the intenor of a pair of adjacent perforated 
tubular members. 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In Hxts manner, if zorra B becomes depleted. 
hydrocartxKis that are being extracted from zone A will not fkwv into the depleted zone 
B. 

20 

In an aUemative errdxxliment. as illustrated In Fig. 15. the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean gMttiermal zone 1505. In this 
manner, the operatkinal ^dency of the extraction of geothermal energy is sIgnHicantly 
enharaed due to the increieed internal diameters of Ore various radially expanded 
25 elemeniscf the apparatus 130 that pennit greater vdumetiic flows. 

In an altemadve embodiment, the perforated tubular mend>ers. 145. 210. 212. 216. 
218, and 1305 of the apparatus 130 may be cleaned by further ra<«al wpan^ of the 
perforated tubular nwmbers. In an exemplary embodime^nt. the amount of furthw radial 
30 expansbn required to ctean the radial passages of the perforated tubular mend)ers 
145, 210. 212, 216. 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descn'bed that Indudes a zonal Isolation assentbly induding 
one or more soM tububr members, each soikl tubular member Induding one or mors 
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external seals, and one or more perforated tutHJiar members coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal Isolation assembly further includes one or more Intennedlals 
solid tubular members coupled to and Interieaved among the perfoiatml tubular 
5 members, each intemwdiate solid tubular member Including one or more exiemal 
seals. In an exemplary embodiment, the xonai isolation assembly further includes one 
or more valve members for controlling the flow of fluldic materials between the tubular 
members. In an exemplafy embodiment, one or more of the intemnedlate solid tubular 
members Include one or rrore valve members. 

An apparatus has also been described that Includes a zonal Isolation assembly that 
Includes one or more primary solid tubulars, each primary soHd tubular Including one or 
more external annular seals, h perforated tubulars coupled to tfie primary solid 
tubulars. and n-1 Intennediate solid tubulars coupled to and Interteaved among the 
perforated tubulars. each intemiediate solid tubular Including one or more exiemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolatmg a first subterranean zone from a second subtenanean zone In a 
wellbore has also been described that Includes positioning one or more primary solid 
tubulars wittiin the wellbore. the primary solid tubulare travereing the first subterranean 
zone, positioning one or more perfnated taibulars within the wellbore. the perforated 
tubulars travershtg the second subterranean zone, fiuidlcly coupling the perforated 
tubulars and the primary soTid tubulare. and preventing the passage of fluids from the 
first sid)t»rranean zone to the second sutitenanean zma within the wellbore extemal to 
the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the welftxra including a csalng. has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. fiuldldy coupling the 
primay soOd tubulare with the casing, positioning one or mom perforated tubulare 
wMhin the wefflxwe. the perforated tubulars travereing the producing subterranean 
zone, fluidldy coupling the perforated tubulare with the primary solid tubulare, fluidldy 
isolaling the producing subtenanean zone frwn at least one other subterranean zone 
>»«hin the wellbore, and fluidldy coupling at least one of the perforated tubutare with ttie 
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producing subterranean zone. In an exemplary embodinient, the method further 
indudes pontroHably fluidlcly deooupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subteranean formation including 
a weBbore, a zonal isolation asaembly at lisast partially positioned within the wetibore 
that includes one or mors solid tubular members, each solid tubular member including 
or>e or more external seals, and one or wore perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within Uie welR)ore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tLA)ular members and the 
perforated tubular members are fonmed by a radial e)^n8ion process perfonmed within 
the wellbore. In an exemplary embodinn«it. the zonal isolation assembly further 
includes one or more intermediate solid tubular memb^ coupled to and interleaved 
among the perforated tubular nwnbers, each intemiediate solid tubular rrtember 

15 Including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are fbnned by a radial expansion process performed within the wellbore. In an 
exemplary embodinr)ent, the zonal isdation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members include one or more vah/e members for controlflng 
. the flow of fluids between the solid tubular members and the perforated tubular 
memt)ers. 

25 An apparatus has also been described that includes a subterranean fbmnatton Including 
a wellbore. a zonal isolation assennbly positioned within the wellbore that includes one 
or more primary soDd tubulare, each primary solid bibular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
lubidars, and n-1 intermediate solid tiibulars^ coupled to and interleaved among the 

30 perforated tubulars, each intermediate sdid tubular Including one or more ext^nat 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubidars, the perforeted tubulars, and the intennediate solid 
tubulars are formed by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenanean zone in a 
weHbore has also been described that inductes posilionihg one or more primary solid 
tubulars within the wellbore. the primary soDd tubuiars traversing the first subterranean 
zone; positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterrwean zone, radialiy expanding at least orie of 
the primary solid tubulars and perforated tubuiars within the wellbore, fluidicly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids fixm the first subterranean zone to ttw seomd subterranean zone within the 
welbore external to the primary solid tubulars and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
(east a portion of the wellbore indudlng a casing, has also been described that Indudes 
positioning one or more primary solid tubulars within the weHbwe, posWoning on^ or 
mof:e perforated tulnjlars within the wellbore, the perforated tubulars fraversing the 

15 produdng subterranean zone, rariially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluidicly coupling the primary 
sofid tubulars with the casing, fluldldy coupling the perforated tubuiars with the primary 
soSd tubulars, fluidtdy isolattng the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluidicly coupling at least one of the 

20 perforated tubuiars with the produdng subterranean zone. In an exemplary 
embodiment, the nnethod further indudes contrdlably fluMicly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubuiars. 

An apparatus has also been descrfted that includes a subterranean fomiation induding 
25 a weBbors. a zonal isolation assembly positioned within the wellbore that indudes n 
soDd tubular members positioned wiMn the weObore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
within the weObore coupled to arKi interteaved among the sdU tubular rnembers, and a 
shoe positioned within the wellbore coupled to the zonal isolation €»sembly. in an 
30 exemplary embodiment the zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the soOd tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members indude one or mora valve nrembers for controDing tlie!flow of 
fluids between the solid tutnjlar members and the perforated tubular members. 
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A system for isolating a first 8ut>tenaman zone from a second subterranean zone in a 
weltbore has also bem descrll)ed that includes means for positioning one or more 
primary solid tubulars within the welltxm, the primary solid tubulars traversing the first 
5 subterranean zone, riieans for |M>8itionbig one or more perforated tubulars withtn the 
weiibore, the perforated tubulars traversing the second subterranean zone, means for 
fiuidicly coupling the perforated tubulars and the primary solid tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weiibore external to me primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weiibore, at 
1^ a portion of the weiibore ir^luding a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weiibore, means for 

15 fiuidicly coupling the primary solid tubulars with the casing, rrieans for positioning one 
or more perforated tubulars within the vwllbore, the perforated tubulars traversing the 
produdng subterranean zone, means for fluidldy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidldy isolating the producing subterranean zone 
from at teast one other subterranean zonje \/rtthin the welltwe, and means for fluldidy 

26 coupling at teast one of the perforated tubulars with the prcxludng subtenanean zone. 
In an exemplary embodiment. ,the system further includes means for controllably 
fiuidicly decoupling at teast one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
weiibora has also been described that includes means for positioning on6 or more 
primary solid tubuters within the weiibore, the primary solid tubulars traversbfig the first 
subtenanean zone, means for positioning one or mora perforated tubulars within the 
wetbore, the perforated tubulars traversing the second subtenranean zone, means for 

30 radiaify expandir^ at least one of fte primary solid tubuters ar^ perforated tubulars 
* within \he weiibore. means for fluidldy coupling the perforated tubulars and the primary 
soGd tubulars, and means for preventing the passage of fluids frwi the first 
subterranean zone to the second subtentinean zone within the weiibore external to the 
primary soBd tutnilars and perforated tubuters. 
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A system for extracting materials from a producing subterranean zone in a welltx>re» at 
least a portion of the weHlxm Including a casing, has also l)een described that includes 
means for positioning one or more primary solid teibulars within the wellbore, means for 
5 positioning one or more perforated tubulars within the wellbors, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary sotid tubulars and the perforated tubulars within the wellbore, means for 
fluidicty coupling the primary solid tubulars with the casing, means for fluidlcly coupling 
the perforated tubulars with the solid tubulars. means for fluididy isolating the 
10 producing subterranean zone from at least one other subterranean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
the producing subterranean zone, tn an exemplary embodiment, the system further 
includes means for controHabty fluididy decmjpiing at least one of the perforated 
tubulars from at least one other of the perforated tubulars, 

15 

A system for isolating subterranean zones tifaversed by a wellbore has also been 
described that includes a tutnjlar support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudas one or more expandiMe tubular members that each 
Include a tubular body oovhprising an Intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intenmediate portion, and a 

25 sealing member coupled to.the exterior surfape of the Intermediate portion, and one or 
more slotted tubular members coupled to the expsffidable tubular members, wherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
tWcknesws of the first and second expanded end portions are greater than the w^ll 

30 thidcness of the htemnediate portion. In an exemplary embodiment each expandable 
tubular member further indudes a first tubular transitionary member coupled between 
the first expanded end portion and the rntenmediate portion, and a s^ond tubuiar 
trar>sttionary memlwr coupled t^tween the second expanded end portion and the 
Intennsdiate portion, wherein the angles of IncHnation of the first and second tubular 
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transitionary members relative to the Intamradiate portion ranges from about 0 to 30 
degrees. In an exenY>lary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the OMtside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portiohs is substantially equal to the 
burst strength of the Intemiediate tubular section, tn an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior dimnetor of the intenmediate portion ranges from about 100 to 120 piercent In 
an exemplary embodiment, the relattonship between the wall thicknesses t,, (2. and tn^ 

10 of the first expanded end porton, the second expanded end portion, and the 
intemnediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded erKl 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter IWa,« of the weilbore casing that the expandable tubular 

1 5 member will be inserted into, and the outside diameter Dcons of the expansion cone that 
will be used to Radially expand the e)q)andable tubular mmber within the weilbore is 
given by the following expression: 

wherein ti s ts; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion oohe includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodiment the angle of attadc of the adjacent discrete tepered 
sections increases in a conthuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone, in an exemplary embodiment, the 
tapered end of Oie tubular expansion cone includes an parabotoid body. In an 
25 exemplary embodinient, ttiemgteGf attack of the outer surface of the paraboM 

increases h a continuous manner from one end of the parabolcrid body to the opposite 
end of the paraboksid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular nr)embers are 
interleaved among the expandable tubular members. 

30 

A method of isolating subtenranean zones traversed by a weltbore has also been 
described that includes positioning a tubular liner within the weilbore, and radially 
expanding one or more dbcrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the weitbore. In an exemplary 
embodiment the remaNng porttons of the tubular liner are not r^lally expanded, in 
an exemplary embodiment one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic matariai into the tUbuidr liner; and wherein the remaining 
ones of the discrete portions of the tubular Hner are radteiNy expanded by pulling an 
expansion oone through the rerhaining ones of tte discrete portions of the tubular linen 
In an exemplary eitibodiment. the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular membere are radially expanded Into 

1 0 • engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellime. In an exemplary embodiment, the 
tubular members ttiat are radially expanded into engagen^ent with the wellbore 
comprise a portion that is radially expanded Into engagement with the wellbore and a 
portion that Is not radially expanded Into engagement with the wellbore. In an 

15 exemplary embodiment the tubular liner includes one or more expandable tubular 
members that eieich Indudi^ a tubular t)ody comprising an intermediate portion and flrst 
and second expanded end portions coupled to opposing ends of the intemnediate 
portion, and a sealing member coupled to the exterior surface of the Intenmediate 
portion, and one or nxxe slotted tubular nrvembers coupled to the expandable tubular 

20 members, wherein the InsUe diameters of the slotted tubular members are greater than 
or equal to the maximum inside diametere of the expandable tubular membere. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular membere are interleaved among the 
expandable tubular m^nbers. 

25 

A system for bolating subterreriean zones travereed by a wellbore has also been 
described that hdudes means for posRIbning a tufcfular liner within the weitbore, and 
means for radially expanding one or more discrete portions of the tubular Oner into 
engagement with the wellbore. In an exemplary embodiment a plurality of dscrete 
30 portions of the hibular liner are radially expanded into engagement with the wellbore. 
In an exemplary embcxliment the remaining portions of the tubular Dner are not radialty 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecling a fluidic material into the tutxjiar Rnen and wherein thie 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through ttie other discrete portions of the tubular liner. In an 
• exemplary embodiment, the tubular liner includes a plurality of tubular members; artd 
wherein one or more of the tubular members are radially expanded into engagement 
with the wetibore and one or more of the tubutsr members are not radially expanded 
5 into engagement with the weiibore. in an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the weiibore indude a portion that is 
radialty expanded into engagement with the wellboie and a portion that is not radially 
expanded into engagement with the weiibore. 

10 An apparatus for isolating subten'anean zones has also been described that includes a 
subtenranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations, in an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or niore discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of dtecrete portions of the tubular 
liner are raidially expanded into engagement with (he borehole, in an exemplary 
embodiment, the remaining portions of the tubiter liner are not radially expanded. In 

20 an exemplary embodiment, one of the dtscrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling ah expansion cone 
through the ottier discrete portions of the tubular liner. In an exeniplary embodiment, 
the tubular liner comprises a pluraDty of tubulsv members; and wherein one or more of 

25 the tubular members ana radially expanded into engagement with ttie borehole and one 
or mcxe of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment the tubular membens that are radially 
expanded into engagement with the borehole include a portion ttiat is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagenr^ent with the t>orehole. In an exemplary embodiment, prior to 
the radial expanston the tubular liner includes. or)e or nDore expandable tubular 
members that each incline a tubular txxly comprising an intermediate portton and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portKin, and a sealing niember coupled to the exterior surface of the intermediate 



portion, and one or more stotted tubular members coupled to the expandable tubular 
membere. wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemiirfary embodiment the tubular liner Includes a ptunallty of expandable tubular 
5 , members: and wherein the slotted tubular members are Interleaved among the 
expandable tubular nimibers. 

An apparatus has been described that Includes a zonal isolation assembly including: 
one or more solid tubular members, each soRd tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perflated tubular 
members for controlBng.the flow of fluldlc materials through the perforated tubular 
members, one or more temperature seniors operably coupled to one or more of the 
perforated tubular members for morirtoring the operating temperature within the 

15 perforated tubular menders, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members. arkJ one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperahjre, pressure 
and flow smsors and controlling the operation of the flow control valves. At least one 
of the soBd tubular members and the perforated tubular members are formed by a 
radial expansion process perfonned within the welibore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes posittoning one or more solid tubulars 
vi^n the wellbofS, the soOd tubulars traversing the first subtenranean nne» positioning 
one or more perforated tubutaiis within the vMllbore, the perforated tubulars traversing 
30 the second subterranean zorie, radially expanding at least one cH the primary solid 
tubulars and perforated tubulars within the wellbore. fluidlcly cqupling the perforated 
tubulars and tte soDd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
solid tubulars and perfbrated tubulars, monitoring the operating temperatures. 
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pressures, and ftow retes within one or more of the perforated tubulars. and contn^lvig 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

A method of extracting materials firom a producing subterranean zone in a wellbore. at 
least a portion of the weilbbre including a casing, has also been descrOMd that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wellbore, th? perforated tubulars traversing the producing 
subtenanean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidlciy coupling the solid tubulars with the 
casing, fluididy coupling the perfected tubulars witfi the solid tubulars, fluldidy 
isolating the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the pwfonated tubulars with the 
produdng subtenanean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulare, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for Isolating a first subterranean zone from a second subtenranean zone In a 
wBlbore has also been described that includes means for poslUoning one or more solid 
tubulars wnthin the wellbore, the soPd tubulare traversing the first subtenanean zone, 
means for positioning one or more perforated tubulare within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expending at least one of the solid tubulare and perforated tubulare witMn the WErflbore, 
means for ftuitfldy couplbig the perforated tubulare and the solid tubulare, means for 
PTBvenMng the passage of fluids from the first subterranean zone 1o the second 
subtenanean zone withlii'the wellbore external to the soOd tubulare and perforated 
tubulars, m^ns for mofiitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulare, and nieans for controlling the flow of 
fluWic materials through the perforated tubulare as a function of the monitored 
operating temperaturss, pressure, and flow rates. 

A system for extrading materials from a produdng ajbterranean zone In a wellbore. at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means lor radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weUbore^ means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforaied 
tubulars with the solid tubulars, means for fluidicly isolating the produdng subterranean 
zone from at least one other subterranean zone within the weiibore, means for fluididy 
' ooupiing at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controBing the flow of fluidio 
materials through the perforated tubulare as a functioh erf the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
15 induding: one or more solid tubular members, each solid tubular member including one 
; or nrxTO external seals, one or more perforated tubular nrwnbers each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radbl passages of the perforated tububr members, and a 
20 shoe coupled to the zonal isoiatton assembly. At least one of the solid tubular 
members and ttie perforeted tubular memt>ers are formed by a radlat exparmion 
process performed vMt}\f\ the wellbore, and the solid tubular liners are formed by a 
radial expansion prooMs performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subtmanean zone in a 
wellbore has also been described that indudes positioning one or more sdkl tubulars 
within the wellbore, the solid tubulare traversing the'first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars travereing the second subtenanean zone, radially 

30 expanding at least one of the sdkl tubulare and perforated tubulars wlWn the weHbore. 
fluidicly coupling the perforated tubulare and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expartding and piastically defonming the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluidic^ seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials frorn a produdrig subterranean zone in a wellbore, at 
least a portion erf the wellbore including a casing; has also been described that includes 
positioning one or nDore solid tubulars within the *ellbore. positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone. radiaHy expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
with the sofid tubulars. fluidiciy isolating the producing subtenanean zone from at least 
one other subtenanaan zone within the wellb<»e, fluidiciy coupling at least one of the 
perforated tubulars with the producing subtenranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more erf the perforated tubulars. and 
radially expanding and plastically defomiing the solid tubuter Uners within the interior of 
one or more of the perforated tubulars to fluidiciy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isotatir^g a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positidning one or more soM 
tubulars within the wellbore, Uie solid hjbutars traversing the first subtenanean zone, 
maans for po$itlonir)g one or nK>re peribrated tubulars each Including on& or more 
radial passages within the welibore, the perforated tubulars traversing the second 

25 subterranean zone, means fpr radially expanding at least one of the soBd tubulars and 
perforated tubulars wthin the wellbore,^ rnear^ fcx* fluidiciy coupling the perfbrated 
tubulars and the solid tubulars. means for preventlnig the passage of fluids from the first 
^btenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positionlhg one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubulars, and means 
for radially expanding and plasticaBy defonrtng the solid tubular liners within the interior 
of one or mora of the perforated tubulars to fluidiciy seal at least some of the radial 
pass^es of the perforated, tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welltx>re, at least a portion of the wellbore 
including a casing, has also been described that includes means f(^ positioning one or 
mora soBd tubutars within the wellbore, means for positioning one or more perforated 

5 tubulara each including and or more radial passages within the wellbore, the perforated 
tubulare traversing the producing subterranean zone, means for radially expanding at 
least one of the soDd tubulare and the perforated tajbulare within the wellbore. means 
for fluldicly coupling the solid tubulare with ttie casing, means for fluidicly coupling the 
perforated tubulare witti the solid tubulare, means for fluidicly isolating the producing 

10 subtenanean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulare with the producing 
subterranean zone, means for positioning one or mora solid tubular linere within the 
interior of one or mora of the perforated tubulars. and means for radially expanding and 
plastically defomning the solid tubular liners withih the interior of one or more of the 

15 perforated tubulare to fluidicly seal at least soirte of the radial passages of the 
perforated tubulare. 

An apparatus has also been described that includes a zpnad isolation assenrt>ly 
including: one or more solid tubular membere, each solid tubular member including one 
20 or nfK)re external seals, one or more perforated tubular membere each including radtel 
passages coupled to the solid tubulm* membere. and a sealing material coupled to at 
least some of the perforated tubular membere for sealing at least some of the radial 
passages of the perforated tubular rnembere, and a sboe coupled to the zmal isolation 
assenMy. 

25 

A method of Isolattng a firet subtenanean zone from a second subtenanean zone in a 
weDbore has also been described that includes positfoning one or more soBd tubulare 
withfn the wellbore, the solid tubulare travereing the first subterranean zone, positioning 
one or more perforated tubulare eadi Including one or more radial passages within the 
30 wellbore, the perforated tubulare travereing the second subterranean zone, radially 
expanding at least one of the solid tubulars ahd prorated tubulare within the wellbore, 
fluidicly coupling the perforated tubitore and the primary solid tubulare, preventing the 
passage of fluids from the flret subtenanean zone to the second subterranean zone 
within the wellbore external to tto primary soOd tubulare and perforated tubulare. 
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sealing €»ff an annular region wKhin at least one of the perforated tubulars, and injecting 
a hardenable fluidic sealing material into the sealcfd annular regions of the perforated 
tubulars to seat off at least some of the radial passages of the perforated tubiriars. 

5 A method of extracting materials from a producing subtenahean zone in a wellbore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each including one or more radial passages within the weObore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, lluidicly 
coupling the sdid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. ftutdidy isolating the producing subten^nean zone from at least 
one other subtenBr>ean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular regior) 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed anriular regions of the perforated tubulars to seal off at least 
soTDe of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 welibore hais ateo been described that Includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or rnore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, meahs for fluididy coupling the perforated 
tutxdars and the solid tubulars, means for preventhg the passage erf fluids firom the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tutHJiars. and means for injecting a hanlendble 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal, 
off at teast some of the radial passages of the perforated tubulars. 

A system for extractirig materials from a produdng subtenanean zone in a wellbore, at 
least a portion of trie welibore induding a casing, has also been described that Indudes 
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means for positioning one or more soBd tid)ulars within the welibore. means for 
positioning one or more perfonat^d tubulars each inciuding one or more nadial 
passages within the weiibore, the perforated tut>ulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars withjn the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for flukfidy coupOng the perforated tubulars with the 
solid tubulars, means for flutdidy isolating the rradudng subtenanean zone from at 
least one other subtenranean mne vrithin the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone» means for 
10- sealing off an annular region within at least one of the perforated tubulars, and means 
for Injecting a hardenable fluldic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that ir^dudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fonnation induding: one or 
more solid tubular memt)er$, each solid tubular memt>er Induding one or more extemal 
seats, one or nwe perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fwmed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radiaOy expanded into intimate contact with the subtenanean formation, 
in an exemplary embodiment, the perforated tubular members that are radially 
expanded Into Intimate contact with the subterranean fonnation cbmpress the 

25 subterranean fonration. 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been draoibed that indudes positioning one or more solid tubulars 
within the wellt>ore, the solid tubulars traversing th6 first subterrariean zone; positioning 
30 (me (M* more perforated tubutaris within the wellbore each induding one or more radial 
pKsages* the perforated tubulars traversing the second subterranean zone, radially 
expanding at least <^ of the primary solid tubulars and perforated tubulars within the 
weinx}re. radially expanding at least one of the perforate tubulars Into intimate, contact 
with the second subterranean zone, fiuidtdy coupling the perforated tubulars and the 
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solid tubulars^ and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exennplary embodimeht, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subten^nean zone. In an exemplary embodiment, the rrwthod further 
includes vibrating the second subterranean zone to increase the rate of reooveiy of 
hydrocait>ons from the second subtenanean zone, in an estemplary embodiment, the 
method further indudes vibrating the second subterranean Kine to dean the^ radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 
10 with the second subterranean zone. In an exemplary embodiment, the method further 
Indudes applying an Impulsive load to the perforated tubulars that are radially 
expanded into intimate cmtad with the second subtenranean zone to Increase the rate 
^ of recovery of hydrocarbons from the second subtenanean zone. 

15 A method of extracting materials from a producing subtenanean zone in a wellt)ore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
positioning one or nxKB solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the weltbore each induding one or more radial passages, the 
perforated tubulars traversing the produdng subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
produdng subtenanean zone, fluidicly coupling the solid tubulars with the casing, 
fluldidy coupling the perforated tubulars with the solid tubulars, fluldidy isolating the 
produdng subt^nean zone from at least one other subtenranean zone within the 

25 wellbore. and fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate conted with the producing subterranean zone 
compress the (xodudng subterranean zcme. In an exemplary embodiment, the method 
furrier includes vibrating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocaitxxis from ttte producing subtenranean zone, in an exemptary 
embocfiment, the m^hod further indudes vibrating the produdng subterrahaan zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Intimate contact with the produdr^ subterranean zone, in an exemplary embodlnr^ent, 
the method further indudes applying an impulsive load to the perforated tubulars fliat 
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are radially expanded Into intimate contact with the producing subtenanean zone to 
Increase the rate of recovety of hydrocartx>ns from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 

5 weBbbre has also been dMcribed that Includes means for positioning one or more solid 
tubulars wWiin the wellbore, the solid tubulars tmversing the first subterranean zone, 
mem for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the second subtenranean zone, means for 
fluididy coupling the perforated tubulars and ttie solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforate 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
d the perforated tubulars into intimate contact with the second subterranean zone 
comprfses means for compressing the second subtenanean zone. In an exemplary 
embodiment, the system further includes means fbr vibratlrvg the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subtenrar^an zone to dean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further indiKles means for applying an 
impulsive load to tte perforated tubulars that are radially expanded Into intimate 

25 contact wHh tte second subterranean zone to increase the rate of recovery of 
hydroceffbons from the second subterranean zone. 

A system fbr extracting nnaterials from a producing subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casir^, has also been described that Indudes 
30 means for positioning one or nriore soOd tubulars within the wellbore, n^ans for 
positioning one or more perft)rated tubulars within tlie wellbore each including one or 
more radial openmgs, tte perforated tubulars traversing the producing subtenranean 
zone, means for radiedly expanding at least one of the solid tubulars and the perforated 
tubulars within the welib(m, mrans fbr radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fiuidiciy 
coi4)Sng the sdid tubulars with the casing, niean$ for fluididy coupling the perforated 
tubulars with the solid tubutars, means for fiuidiciy isolating the producing subterranean 
zone from at leaM ohe other subterranean zonia within the wellbore, and means -for 

5 fiuidiciy coupling at least one of the perforated tubulars wltti the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least me of the perforated tubulars into intimate contact with the prbdudng 
subterranean zone comprises means for ocmpressing ttie producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 • the producing subterranean zone to increase the rate of recovery of hydrocart)ons from 
the producing subtenBnean zone. In an exemplary embodiment the system further 
includes means for vibrating the producing subterranean zone to dean the radidi 
passages of ti)e perforated tubulars that are radially expanded Into intimate contact 
with the produdng subterranean zone, in an exemplary embodiment, the system 

15 further indudes means for applying an Impulsive load to the perforated tubutars that 
are radiaHy expanded Into Inttmata contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocart>on8 from the produdng subterranean zone. 

apparatus has also been . described that indudes a zonal isolation assembly 
20 position^ within a wellbore that traverses a subtemanean fbmnatton and indudes a 
perfmtad wellbm casing, including: one or more solid tubular members, each solid 
tubutar member induding one or more extern^ seals, one or mora perforated tubular 
membeis coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the soBd tid)ular membm and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
weiibors, and at least one of the perforated tubular membm are radially expanded into 
; tntimate contad with the perforated wellbore casing. * In an exemplary embodiment, the 
perforated tubular mwnbers that are radially expanded into Intimate contact with the 
perforated casing compress the sutMerraneah fomnation. 

30 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore that indudes e perforated casing that traverses the second subtenanean 
zone, has also been described that indudes positioning one or more solid tubutars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 



one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perfbrated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellboiB, radially expaniding at least one of the perforated tubular^ into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subten^nean zone to the 
second subterranean zone within the wellbore ext^al to the solid tubulars and 
perforated tubulars. in an exemplary embodiment, the perfbrated tubulars that are 
radially expanded into intinDate contact with the perforated casing contpress the second 

10 subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the second subten-anean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
miBthod furtiier includes vibrating the second subtenranean zone to clean the radial 
passages of the perforated tubutars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment; the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded Into 
intimate contact with the perforated casing to increase the rate of reoovery of 
hydrocartxxia from the second subtenranean zone. 

^ 20 A method of extracting materials froni a producing subterranean zone in a wellbore. at 
least a portion of the wellbore Including a ca^ng and a perfbrated casing that traverses 
the producing subterranean zone, has also been described that Includes positioning 
one or more solid tubulars within the wellbore. positioning one or more perforated 
tubulars within ttie^ wellbore each including one or nrKm racfial p»sagw, the perforated 

25 tubulars traversing the producing subtenanean zone, radially expamfing at least one of 
the wild tubulars and tto perforated tubulars within the wellbore, radially expanding at 
least one of Hie perforated tubulars into intimate contact with the perforated casing, 
fluididy coupling the solid tubulars v/ith the casing, fluidtciy coufding the perfbrated 
tubiters with the solid tubulars. fluldicty isolating the producing subterranran zone from 

30 at least one other subtenranean zone within the wellbore. and fluidicly coupling at least 
one of the perforated tubulars with the produdr>g subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radi^y expanded into intimate contact 
with the perforated casing compress the producing subtennanean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
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subterranean zone to increase the rate of reoo\/ery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrafing the producmg sutrterranean zone to dean the radial passages of the 
perforated tubidars that are radially expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
Impulsive load to the perforated tubulars that are radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenianean zone from a second subterranean zone in a 
weitbore that includes a perforated casing that traverses the secorKi subterranean 
zone, has also, been described that includes means for positioning one or moiB solid 
tubuiars within the weDbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages-, the perforated tubulars traversir>g the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubulars and the solid tubulare, and means for preventing the 

20 passage of fluicte from the first subterranean zone to the second subterranean zone 
wlihin the wellbore external to the solid tubulars and perforated tubuters. in an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart)6ns from the second subterranean zone. In an exemplary 
embodiment, the system furVhsr Includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded, 
into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an incisive load to the perforated Uibulars 
that are radially expanded into intimate contact with the perforated casing to increase 
thB rate of recovery of hydrocart>ons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellt>ore. at 
least a portion of the welltKure including a casing and a perforated casir^ that traverses 
the prodiK^ing sutylerranean zone, has also been described that includes means for 
po^oning one or more solid tubulars within the wellbore« means for positioning one or 
5 more perforated tubulars within the wellbore each including one or more radial 
openings^ the perforated tubulars traversing the producing subtenanean zone, mearis 
for radially expanding at least one of the solid* tubuim and the perforaled tubulars 
within the wetlbore, means for radially expanding at least one of the perforaled tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the soDd 

10 tubulars with the casing, rtieans for fluididy coupUhg the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes nf)eans for vit>rating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary emtxxJIment, the system further indudes means fd* vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact wHh the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive k>dd to the 
perforated tubulara that are radialiy expanded hto intimate contad with ttie perforated 
casing to increase ttie rate of recovery of hydrocarbons from ttie produdng 

25 subterranean zDr)e. 

An apparatus has also been described that indudes a »nal isdafion assembly 
including: one or more solid tubular members, each solid tubular member induding one, 
or mora external seals, one or more perfiorat^ tubular members each induding radial 
30 passage coupled to ttie solid tubular members, and one or more perforated tubular 
Ibiers each indudir>g one or more radial passages coupled to the Interior surfaces of 
one or more of the perfoiBted tubular members, and a shoe coupled to the zonal 
isdaUon assembly. At least one of fhe soDd tubular members mi the perforated 
tubular members are fonned by a radial expansion procras performed v^thin tiie 
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wellbore, and the perforated tutnitar liners are fonned by a radtal expansion process 
perfonned within the weUbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that fndudes positioning one or more solid tubulars 
wHMfi the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or mors radial passages within the 
weHbore. the perforated tubulars traversing the second st^terranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars wrtt)in the wellbore, 

10 ' fluidlciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage cf fluids from the first subten^nean zone to the second subtenanean zone 
within the wellt)ore external to the primary solid tubulars and perforated tubulars, 
positiming one or more perforated tubular lir^rs within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 

15 tubular liners within the interior of one or nfK9re of the perforated tubulars. 

A method of extracting materials from a producing stibtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, pmitiohing one or more 

20 perforated tubuian^ each Including me or niore ratdial passages viMhin the v^libore, the 
perforated tubulars traversing the produdrig subienanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weiibore* fluididy 
coupling the solid tubulars with the casing. fluMidy coupling the perforated tubulars 
with the solid hibulara, fluidicly isdating the producing subterranean zone from at least 

25 one other subterranean zone. within the wellbore. fluidicly coupGng at least one of the 
perfbrated tubulars with ttie producing subterranean zone, positioning one or more 
pwfmated tubular liners vtrtthin the interior of one or more of the perforated tubulars. 
and radially expanding and plastically defonmlng the perfbrated tubular Ohers within the 
interior of one or more of the perfbrated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone In a 
weHbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the soOd tubulars traversing the first subtenraneari zone, 
means for positioning one or more perforated tubulars each including one or more 
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radial passages witNn the wrilbcm. the perforated tubulars traversing the seoond 
subterranean zone, means for radially expandfrig at least one of the solid tubulars and 
perforated tubulars within the weBbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing ttie passage of fluids from the first 
5 subterranean zone to the seoond suMerranean zone within the wellbore exienfal to the 
pilnnary solid tubOlars and perforated tubulars^ means for positioning one or more 
perforated tubular liners within the interior of one or mors of the perforated tubulars, 
and means for radially expanding and plasttcally d^orming the perforated tubular liners 
within the interior of one or more of the perforatsd tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one or solid tubulars within the wellbore, tmans for 
positioning one or . mors perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the sdld tubulars and 
the perforated tubulars within ttie wellbore. means for fiuididy coupUng the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars^ mear^s for ftuidicty isoiating the producing subtenanean zone from at 

20 least one other subterranean zone within the wellbore, means for fluidicly coupling 
. at least one of the perforated tubulm vrith the producing subtenranean zone, means for 
positioning one or more perfbrated tubular Hners within the interior of one or more of 
the perforated tubulars, and rheahs for radially expanding and plastically defbnning the 
perforated tubular liners within the interior of one rhore of the perfbrated tubulars. 

25 

An q:^ratus tas also been described that includes a zonal isolation assembly 
indiidtng: one or more solid tubular merrters, each soOd tubular mennbeH* including one 
or mora extonal seats, two or more perfbrated tubular nmmbers each Including radial 
passages coupled to the solid tubular . menters, and one or more one-way valves for 
30 oontroOabiy fluidrdy coupling the perforated tubular mend)ers. and a shoe coupled to 
the zonal tedation assembly. At Isast one of the soTid tubular memt>ers artd the 
perforated tubular members arsfomnad by a radial expansion process perfomned within 
theweHbore. 
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A method of isolating a first subtenanean zone from a second sutrtenanean zone 
having a pluraiity of producing zones In a weilbore has also been described that 
includes posUtoning one or more isolid tubuiars within the weilbore. the solid tubulare 
traversing the first subterranean zone, positioning two or more perforated tubuiars each 
5 Including one or more radial passages wHtiin the weilbore. the perforated tubuiars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the weilbore. fiuldidy coupling the perforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
10 primary solid tubuiars and perforated tubuiars, and preventing fluids from passirig from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been deftleted. 

A method of extracting materials from a weilbore having a plurality of producing 
1 5 subtenBnean zones, at least a portion of the weilbore including a casing, has also been 
described that includes positioning one or rrwre solid tubuiars within the weilbore. 
positioning two or more perforated tubuiars each including one or more radial passages 
wItWn the weilbore, the perfbfated hjbulars traversing the producing subtenanean 
zones, radially expanding at ieast one of the solid tubuiars and the perforated tubuiars 
20 within the weHbore. fluididy coupling the solid tubuiars with the casing, fluidlcly coupling 
the perforated tubuiars with the solid tubuiars. fiuidicly isolating the producing 
subtenanean zone from at least one other subterranean zone within the weilbore, 
fluididy ooupHhg at least one of the perforated tubuiars with the producing 
subterranean zone, preventing fluids from passing from one (rf Vie producing zones 
■25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolatbig a first subtenanean zone from a second subterranean zone 
having a pluraDfy of producing zorws in a weilbore has also been described that 
includes means for positioning one or more soOd tubutes within the weilbore. the solid 
30 tubulare traverslr^ the first subterrartean zone, means for posHiorAig one w more 
perforated tubuiars each including orte or more radial passages within the welibore, the 
perforated tubuiars travereing the second subterranean zone, means for radially 
expanding at teast one of the solid tubulare and perforated tii)ulars within the weilbore, 
means for ftuididy coupling the perforated tubulare and the solid tubulare, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone virithin the weHbore external to the primary solid tubulars arKi 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tutujiars, and means for preventing fluids 
5 from passing from one of the prDdudng zories that has not been depleted to one of the 
producing zones that has been depleted/ 

A system for extracting materials from a plurality of producing subterranean zones In a 
weilbore. at least a portion of the welibore including d casing, has also been dmcribed 

10 that includes means for positioning one or more solid tubulars wttNn the welibore^ 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore. means for fluidicly coupling the soljd 

15 tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly Isolating the producing subterranean zone from at 
least one other subterranean zone within the welibore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing ronn that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothennal energy from a subterranean fbnmadon 
25 containing a source of geothennal energy has also been described that includes a 
zonal isolation assembly positioned within the subtonanean fonmation indudlng: one or 
more solid tubular members, each soGd tubular memb^ including one or more external, 
seals, one or more perforated tubular members each including radial passages coupled 
to the sdid tubular members; and one or more perforated tubular llners.each including 
30 one or more radial passages coupled to the Interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
le»t one of the solid tubular members and the perforated tubular members are fbnned 
by a radial expansion process perfomied within tte weilbore. 
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A method . of isolating a firet sublenanean zone from a second subterranean zone 
including a source of geothermal eneigy in a weHbore has also been de8crtt)ed that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perfbrated tubulars 
traversing the second sublenanean zone, radialiy expanding at least one of the solid 
tubulars and perforated tubulais within the wellbore, flukfidy coupling the perforated 
tubulars and the primaiy solid tubulars. preventing the passage of fluids fmm the first 
subtenanean zone to the second subterranean zone within the weDbore external to the 
primaiy solid tubulars and perforated tubulars, positionir^ oiie or more perforated 
tubular liners within the interior of one or more of the perfbrated tijbulars, and radially 
expanding and ptesticaliy deforming the perforated tubular liners witNn the interior of 
one or more of the perforated tubulars. 

A method of extracting geothemral energy from a subterranean geothermal zone In a 
wellbore, at least a portion of the wellbore including a .casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore. positioning one 
or more perfbrated tubulars each including one or more radial passages wKhln the 
wellbore. the perforated tubulars traversing the subterranean geothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
weflbore. fluididy coupling the solid tubulars with the cesing, fluidldy coupling the 
perforated tubulars with the solid tubulars. fluididy . isolating the subterranean 
geothennal zone from at least one other subterranean zone within the wellbore, and 
fluididy ooupling at least one of the perforated tubulars v»lth the subterranean 
geotherrnalzone. 

A system for isolating, a first subtenanean zone from a second geothermal 
subterranean zone In a weObore has also been described that indudes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulare traversing 
the first subterranean zone, means for positioning one or more perforated tubulars 
eech induding one or more radial passages within the wellbore. the perfbrated tubulare 
traversing the second geothennal subtenanean zone, means for radiaRy expanding at 
least one of the solid tubulars and perforated tubulare within the wellbore. means for 
fluididy coupl^ the peHoreted tubulare and the solid tubulare. and means for 
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prBventlng, tte passage of fluids from the first subterranean zor>e to the secortd 
geothermal subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothemial energy from a subtenBnean geothermal zone In a 
wellbore, at least a porfion of the welibore indudlng a casing, has also been described 
that includes means; for positioning one or more solid tubulars within the wellbore. 
means for positioning one or nrore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothermal zone; means for radially expanding at least one of the solid tubidars and 
the perforated tubulars within the weliborSt rheans for fluidlcly ooupling the solid 
tubulars with the casing^ means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothemial zone from at 
least one other subterranean zone within the wellbore. and means for fluidlcly ooupling 

15 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that incliKles a zonal isolation as8emt)ly 
includhg: one or more solid tubular members, each solid tubular member including one 
or more external seate. one or more perforated tubular members each Including one or 

20 more racfial passages coupled to the solid tubular members, and a shoe coupled to the 
wnat Isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fomied by a radial expansion process performed within the 
weltbofe, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of Isolating a first subterranean zone from a second subtenwean zone In a 
wsllbore has also been described that includes positioning one or nriore solid tubulars 
within the wellbore, the soHd tubulars traversing the first subtenranean zone, positioning 
30 one (a- more perforated tubulars within the wellbore each indu<fing one or' more radial 
passages, the perforated bjbulars traversing the second subterranean zone, radially 
expanding at least one of the primary soDd tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubulars. preventing the 
passsge of fluids from the first subterranean zone to the second subterranean zone 
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wMhin the weUbore external to the solid tubulars and perforated tutwlars. and deartirtg 
materials from the radial passages of at least one of the perforated tubulars t)y further 
radial expansion of the perforated tutnilars within the welibore. 



A method of extracting materials from a producing sut>tenrarwan zone In a welibore. at 
least a portion of the weHbore including a casing, has also t)een described that Includes 
positioning one or more ^oHd tubulars within Ihe welibore, positioning one or more 
perforated tubulars wHhin the weBboie each including onis or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the sdld tubulars and the perforated tubulars within the welibore. fluididy 
coupling the solid tubulars wtth the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fhiidiciy isolating the producing subten^nean zone from at least 
one other subterranean zone within the welibore. fluidicly coupling M least one of the 
perforated tubular^s with the producing subten^anean zone, monitoring the operating . 
temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and cleaning materials frorn the radial passages of at least one of the perforated 
tubulars by ftjrther radial expansion of the perforated tubulars within the welibore. 

A systen for isotating a first subterranean zona from a second subterranean zone in a 
welibore has also been described that includes means for positioning one or more soOd 
tubulars within the weHbore. the solid tubulars traversing the first subtenanean zone, 
means fa positioning one or mom perforated tubulars within the welibore each 
Irwiuding one or more radlai passages, the perforated tubulars trav^ng the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore. means for fiuldidy coupling the perfbrated 
tubulars and the solid tubulars. means foi^ preventing the passage of fluids from the first 

subtenanean zone to the second sublBnraneanzor»¥within the weHbore external to th^ . 
solid tubulars and perfbrated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perfbrated tubulars by further radial expansion of the 
perforated tubulars within the welibore. 

A system fbir extracting materials from a producing subterranean zone in a welibore. at 
least a portion of the wsUbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the . welibore. means for 
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positioning one or more perforated tubulars wHhin the mVbon each induding one or 
more radial passages, tiie perforated tutxilais traversing the pioducing subterranean 
zone, means for radlaliy expanding at ieast one of the soiid tulHiiais and the perforated 
tubulars wHhln the wellbore, means for fluididy coupling the solid tubulars with the 
5 casing, means for fluidichr coi^iing the perforated tubulars with the solid tubulars. 
means fbr fluidicly teoiating the produdng striJtmrariean zone from at least one other 
sut)tsnBnean zone within the wellbore. means fbr fluidicly coupling at least one of the 
perforated tubulars w^h the produdng subten^neah zone, and means for deaning 
materfals from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulars within the wellbore. 

Although Illustrative emt)odiments of the Invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention way be 
15 employed without a corresponding use (rf the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and In a manner consistent 
with the scope of the invention. 
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1. An appafBtU8» oomprising: 

a zonal isolation assembly positioned within a wellt)ore that baversas a 
5 8id)tenanean fbrmatibn. comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular nmnbers coupled to the solid tubular members; 

and 

10 . a shoe axjpted (o the zonal isdatjon assembly; 

wherein at least one of the solid tubular n^embers and the perforated tubular 
members are fomwd by a radial expansion process performed within the wellbore; and 

v^reln at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenanean formation. 

15 

2. The appdratus of daim 1, wherein the perfprated tubular mertibers that are 
radially expanded info intimate contact with the subtenenean formation compress the 
subterranean formation. 

20 3. A method of isolating a first subterranean zone from a second subtenanem 
zone in a wellbore, comprising: 

positkHiing one or more solid tubulars withrn the wellbore, the solid tubulars 
traversing the fbst subterranean zone; 

positiolning one or more perforated tubulars within the wellbore each Including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and peribratad 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into bitbrate contact 
30 with the second subterranean zone; 

fluldldy coupling the perforated tubulars and the solid tubulars; and 

preventing the p^sage of fluids from the first subterranean zone to the second 
subterranean zone v^in the wellbore external to the solid tubulars and perforated 
tubulars. 
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4. The method of daim 3, wherein the perforated tubidars that are radially 
expanded Into inSmate contact wrth the second subterranean zone compress the 
second sutaterranean zone. 

5 

5. The nnethod of daim 3, further comprising vtbrathg the second subterranean 
zone to increase the rate oT recovery of hydrocart>on8 from the second subterranean 
zone. 

10 6. The method of clafrn 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars tfiat are radially expanded 
Into intimate conted with the second subterranean zone. 

7, The method of daim 3, further comprising sprang an impulsh^ load to the 
15 perforated tubulars that are radially expanded into intimate conted with the second 
subterrar>ean zone to increase the rate of recovery of hydnocart>ons from ttie second 
subterranean zone. 

B. A method of extracting materials from a produdng subterranean zone in a 
20 wellbore» at least a portton of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the weBxm; 

positioning one or more prorated tubulars within the wellbore each induding 
one or more radial passages/ the perforated tubulars traversing the producing 
subtonranean zone; 

25 radially expanding at least one of the sdid tubulars and the perforated tubuters 

within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate cdntect 
with the produdng subterranean zone; 

fluididy ccHipling the solid tubulars with tta casing; 
30 fluididy coupling the perforated tutnilars with ttie solid tubulars; 

fluididy isolating the produdng subterranean zone from, at toast one other 
subterranean zone within \h& wellbcHe; and 

fluididy coiptlng at least one of the perforated tubulars with the produdng 
suiJterranean zone. . 
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9. The method of daim 8, wherein the perforated tubulars that are radially 
expanded Into intimiate contact with the prodiK^ subterranean zone compress the 
proAjdng subterranean zone. 

5 

10. The method of daim 8. further comprising vrbratlng the produdng subterranean 
zone to Increase the rate dr recovery of hydrocarbons from the produdng subterranean 
zone. 

10 11. The method of claim 8, further corr^imsing vibrating the produdng subten^nean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
. into intimate oontad virith the produdng stAterranean zone. 

12. The method of daim 8, further cwnprising applying an Impulsive load to the. 
15 perforated tubulars that are radially expanded into Intimate contact with the pnxludng 

subterranean zone to Increase the rate of recovery of hydrocartxwis from the produdng 
subterranean zone. 

13. A system for Isolating a first subterranean zone from a second subterranean 
20 zone In a welibore, comprising: 

means lor positioning one or more sdid tubulars within the welibore. the solid 
tubulars traversing the first subterranean zorie; 

means for positionirig one or more perforated tubulars within the welibore each 
induding one or rnore radial passages, the perfomted tubulars travereing the second 
25 subterranean zone; 

means fbr rddialty expanding at (east one of tlie solid tubulars and perforated 
tutxjiars within the welibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subten^anean zone; 
30 means for fluldldy coupling the perfbratwl tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean ione within the wellborB external to the solid tubulars and 
perforated tubulars. 
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14. The system of claim 13. wherein the means for radially expanding at least one 
of the perforated tubulars into intinraie contact with the second sut)tarTanean zone 
comprises means lor compressing the second subterranean zone. 

15. The system of daim 13. further ^prising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

16. The system of daim 13, further comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tubulare that' are 
radially expanded into intimate contact with the second subterranean zone. 

17. The system of daim 13, further comprising means for applying an impufsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subtenanean zone. 

18. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulare within the wellbore; 

means for positioning one or more perfbreted tubulars vAVMn the wellbore each 
induding one or more radial openings, the perforated tubulare traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulare and the 
perforated tubulare within the welU)ore: 

means for radially expanding at least one of the perforated tubulare into Intimate 
.oontad with the produdng subtenanran zone; 

means for flukJidy coupDhg the solid tubulare with the casing; 

means for fluididy coupling the perforated tubulare with the soRd tubulare: 

means for fluididy isolating the produdng suMenanean zone from at least one 
oihsr subterranean zone within the wellbore; and 

means for fluididy coupling at letat one of the perforated tubulare with the 
producmg subterranean zone. 
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19. trie system of claim '18, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing eubtenranean zone 
comprises means for compressing the producing subtenranean zone. 

5 20. The systmn of daim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. . 

21. The system of daim 18, further comprising means for vibrating the producing 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radiaily expanded into intimate contact with the producing subterranean z6ne. 

22. The system of claim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 

15 produdng subtenanean zone to increase the rate of recovery of hydrocdrt)ons from the 
produdng sid>tenanean zone. 
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* 1. An apparatus, comprising: 

a zonal iaolatlon aasemUy comprising: 

ona or more solid tubular members* each solid tubular member including one or 
5 more external seals;. 

one or mom perforated tubular members cou[^ to the Mild tubular members; 
one or more flow control valves operaUy coupled to the perforated tubular members for 
controffing the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monttoririg the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or rnore of the 
perforated tubular ntembers for monitoring the operating pressure v^ln the perforated 
tubular members; and 

IS one or more flow sensors operably coupled to one or more of ttie perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assenribly; and 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensorsi and the flow sensors for monitoring the tenq)eraturei 
pressure and flow sensore and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the welibore. 

• 25 2. A method of Isolating a flrst subterranean zone from a second subterranean 
zone in a weflbore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traver»ng the ffrst sutderranean zone; 

positioning one or more perforated tubulars witNn the weDbore, the perforated 
30 tubuteirs traversing the secof>d subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubuiars within the welibore; 

fluididy coupling the perforated tubuiars and the solid tubulars; 

preventing the passage of fluids from the flrst subterranean zone to the second 



subterranean zone wlthfn the wellbore external to the solid tubulars and perforated 
• tubulam; 

monitwing the operating temperatures, pressures, and flow rates wfthin one or 
. more of the perforated tubulars; and 
5 controllfng the flow of fluWic materials through the perforated bJbulars'as a 

function of the nronitofBd operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at toast a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the produdng subterrariean zone; 

radially expanding at least one of the sotid tubulars and the perforated tubulars 
within the wellbore: 
15 fluldWy coupling the solid tubulars with the casing; 

fluldidy coupUng the p^fdrated tubulars with the solM tubu^^ 

fluidldy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluidldy ooMfNIng at least one of the perforated tubulars with the produdng 
20 subtenanean zone; 

monitoring the operating temperatures, pressures, ar^I flow rates within or« or 
more of the perforated tubulars; and 

contrdling the flow of fluidic materials throi^h the perforated tubulars as a 
fiinctkm of the nxNiHored operating terrqperatures, pressures, and flow rates: 

25 

4. A system for Isolating a first subtenanean zone from a second subtenanean 
• zone in a wellbore. comprising: 

means for positioning one or more solid tubulars withlh the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wllbore, the 

perforated tubulars traversing the second subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means fbrfluidiciy ooupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperErtures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic nfiateripls through the perforated tutHJiars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbofB. the 
perforated tubulars traversing the producing subtsffanean zone; 

means for radiaJly expanding at least one of tfie solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; ^ 

means for fluidicly coupling the perforated tubulars wifli the solid tubulars; 

means for fluldidy Isolating the producing subtenanean zone frorn at least one 
other subtenBnean zone within the wellbore; 

means for flukScly coiqoling at least one of the perforated tubulars wHh the 
producing subterranean zone; 

means for nronltoring the operating terr^ratures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling, the flow of fluidic materials through ttie perforated tubulars 
as a function of the monitored operating ternperatures. prsssuTBs, a^ 

6. An apparatus^ comprising: 

a zonal isolation assembly comprising: 

one or wcm soOd tubular members, each soOd tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tububr members; and 

one or more solid tubular liners coupled to ttie interior surfaces of one or more 
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of the perfoFated tubular members for sealing at toast sane of the radial passages of 
the perforated tubular membefs: and 

a shoe coupled to the zonal isototion assembly; 

wherein at least one of the sm tubular members and the perforated tubular 
nwmbers are fonned by a radial expansior) process perfbmVKi within the weilbore; and 

wherein the solid tubular liners are formed by a radial expansion process 
peHtomied within the. weilbore. 

7. A method of isolating a first subterranean zone from a second subterrartean 
zone in a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulare 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least pne of the soBd tubulars and perforated tubulars 
within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubul»s; 

preventing the passage of fluids frtm the first .subten^nean zone to the second 
subterranean zone wHhhi the weilbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or mor« soDd tubular liners within the interior df one or moiB of 
the perforated tubulars; and 

radially expanding and plastically defbmUng the solid tubular liners within the 
interior of one or more of the perfbrated tubulars. b lluldidy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing siibtenranean zone in a 
wellbcwe, at least a portion of the wenbore indiriing a casing, comprising; 

positioning one or more solid tubulars within the weObor*; 

positioning one or more perforated tubulars each Including one or more radial 
passages vwtWn the wellbcMB, the perforated tubulars. traversing the producing 
subterranean zone; 
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radially expanding at least one of the soild tubglars and the perforated tubulars 
within the wellbore; 

fluidldyooiipDng the solU tubulars virithm . 

flutdidy ooupTing the perforated tubulars with the solid tubulars; 
5 fiuldidy Isolating the producing subterranean zone from at least one other 

subterranean zone within the w^lbore; ' 

fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners withiri the interior of one or more of 
10. the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or mors of the perforated tubulars to fluidiciy seal at least some of ttie 
radial passages of the perforated tubulars. . 

15 9. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welfbdre, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubuldrs each including one or 
20 more radial pass^ies within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubidars witHn the wellbore; 

means for fiuldidy couplhg the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solkJ tubular iin^ within the interior of one 
or mora of the p&fbrated tubulars; arKl. 
30 means for radially expanding and plasticaUy deforming the solid tubular liners 

within the interk>r of one or more of the perforated tubulars to fluidiciy seal at least 
some of the racfial passages of the perforated tubutars. 
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10. A system for extracUng materials from a producing subterranear) zone in a 
• WBllbore. at least a portion of the weHbwe induding a casing, comprising; 

means for positioning one or mora solid tubidars wiOiln the weHtMxe; 

means for positioning one or more perforated tutHilars each including one or 
moire radial passages within the wellbore, the perforated tubulara traversing the 
producing suiiterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbofB; 

means for fluididy coupling the soOd tutMJiars wHh the casing; 

means for fluididy coupling the perforated tubulare with the solid tutniiars; 

means for fluididy Isolating the produdng sut^Brranean zone from at least one 
other subterranean rone within the wellbore; 

nfieans for fluididy coupling at least one of the perforated tubulars with the 
produdng subtehanean zorre; 

means for positioning one or more soUd tubular liners within the interior of one 
or mwB of the perforated tubulars; and 

nf)aans for radially expanding and plasticatly deforming the solid tubuter liners 
within the Interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radlal.passeges of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolatfon assenrd>ly comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated .tid)ular memb^ each including radial passages 
coupted to the solid tubular rnembers; and . 

a sealing material coupted to at least some of the perforated tubuter members 
for seaOng at least some of the radial passages of the perforated tubuter members; and 

a shoe coupted to the zonal Isotetion assembly. 

12. A method of isolating a first subterranean zone from a second siibtenaneari 
zone In a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenar>ean zone; 



positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean 2X)ne; 

radially expanding at least one of tfie solid tubulars arid perforated tubulars 
5 within the welibore; 

fluidicly coupling the perforated tubulars and the primaiy solid tubulars; 

preventing the passage of fluids from the first subterranean 2one to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
titulars. 

15 13, A method of extracting materials from a pnxludng subtenranean zone In a 
wellbore, at least a portion of the wellbore including a casing, axnprising; 
positioning one or more solid tubulars wiOiin the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passes within the wellbore, the perforated tubulars traversing the producing 
20 subterr»ean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt)ore; 

fluidicly ooupTmg the solid tubulars with the casing; 

fluMidy coupling the perforated tubulars with die solid t^^^ 
25 fltddidy isolatir^ the producing subterranean zone from at least one other 

subterranean lone witNn the wellbore; 

fiuidiciy coupflng at least one of the perforated tubulars with the producing 
8ut)terranean zone; 

sealing off an annular region within at least one of the perfonated tubulan$; and 
30 irijecting a hardenable fluidic sealing material into the sealed annular regions erf 

the perforated tububrs to seal off at least some of the radiai passages erf the perforated 
tubulars. 
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14. A system for Isolating a first subtwranean zone from a second subterranean , 
zone in a wellbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubuiars each including one or 

more radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means lor fhjldldy coupling the perforated tubulars arwl the solid tubulars; 

means for preventing the passage of fluids from the first subten^nean zone to 
the second subt^nean zone within the wellbore exlemal to the primary solid tubulars 
and perforated tubulars; 

means for sealing <rff an annular region within at least one of the perforated 
15 tubuiars; and 

means for injecting a handenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a produdrig subterranean zone In a 
weObofe. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or mors perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing sutrierranean zone; . 

mrans for r^ially expanding at least one of the solid tububrs and the 
perforated tubulars within trie weDbore; 

means for fluicSdy couplir^ the soOd tubulars with the casir^; 
means for fluidioly coupling the perforated tubulars with the solid tubulars; 
30 rnear^ for fluidicfy isoteting the producing subtenianean zone from at least one 

other subtenanean ajns within the wellbore; 

means for fluidldy coupling at least one of the perforated tubuters with the 
producing subterranean zone; 
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means for sealing off an annular ragion within at least one of the perforated 
tubuteff8;and 

means for injecting a haMenable fluidic sealing material Mo the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that travmes a 
subterranean formation, comprising: 

10 . one or nrore solid tubular mernbersp each solW tubular member Inol^^ 
nfK)re external seate; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to ttie zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fortned by a radial expansion process performed within the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
into intlniate contact with the subterranean fornhation. 

20 17. The apparatus of darm 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean fpmiation compress the 
subterranean formatioa 

18. A method of isolating a first subterranean xone from a second subterranean 
25 zone in a wellbwe, comprising: 

positionnng one or mors solid tubulars within the wellborB, the solid tubulars 
traversing the first subterranean zorie; 

pbsHioiibig one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the secpnd 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubuians within the wellbcm; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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flukfidy coupling the perforated tubuiare and the soUd lubulars; and 
preventing the passage of fluids from the first subterranean xane to the second 

subterranean zone wUhin the weHbore external to the solid tubulars and perforated 

tubulars. 

4 

19. The method of claim 18, wherein the perfDrated tubulars that are radially 
expanded Into intinnate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The method of daim 18. further comprising vbralfcig 0ie second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. s 

21. The method of daim 18, further comprising vibrating the second subterranean 
zone to dean ttie radial passages of the perforated tubulars that are radiaUy expanded 
into intimate contad with the second subterranean zone. 

22. The method of daim 18, ftjrther comprising aw>lying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the second 
subterranean zone to incresse the rate of recovery of hydrocarbons from the second 
subtenanean nne. 

23. A method of extrading materials from a produdng subtOTanean zone in a 
weHbore. at least a portion of the wellbore induding a.casing, oomprisirg; 

positioning one or more solid tubulars within th(» wellbore; 

positiohing one or mora perfbratad tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulare traversing the produdng 
subterranean zone; 

radially oxpandlng at least one of the solid tubulare and the perforated tubulars 
within the welFbore; 

radially expanding at least one of the perforated tubulare Into intimate contact 
with the produdng subtenranean zorw; 

fluididy coupling the solid tubulars with the casing; 

fiuididy coupling the perforated tubulare with the stOd tubulare; 
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fluididy isolating the pnodudng subterranean zone from at least one other 
subterranean zone within the vveDlxye; and 

fluididy coupling at least one of the perforated tutnitars with the produdng 
subterranean zone. 

24. The method of daim 23. wherein the perforated tubulars that are radially 
expanded into intimate oontad wHh the producing subterranean zone conripress the 
produdng subterranean zone. 

25. The method of claim 23. further comprising vibrating the produdng 
subterranean zona to increase the rate of recovery of hydrocarbons from ttie produdng 
subterranean zone. 

26. The mettiod of claim 23, further comprising vibrating the produdnjg 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radiaiiy expanded into intiniate contact with the produdng subtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially e)q>and8d Into intimate contad with the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterrariean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

meahs for positioning one or mora solid tubidars within the weliborB, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one oir more perforated tubulars within the wellborn each, 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

means f^ rmJially expanding at least one of ttie sofid tubulars and perfbrated 
tubulars within the wellbore: 

means for radially expandhg at least one of the perforated UjA>ulars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and th? solid tubulars; and 
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means for preventing the passage of fluids from tl^e first subterranean zorw to 
the second sublenarwan zone witWn the welllMre external to the soiid ttilHiiars and 
perforated tubulars. 

29. The system of daim 28, wherein the means for radiaiiy expanding at least one 
of tfie perforated tubulars into Intimate contact with the second subtenanean zone 
comprises means for compressing the second subterranean zone. . 

30. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to increase therrate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28. further comprising means for vibrating the second 
subtsnanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the second subt^nean zone. 

32. The system of daim 28, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from tiie 
second subterranean zone. 

33. A system for extracting materials from a produdng subterranean aine in a 
weilbore. at least a portion of the weHbore IndiKling a easing, comprising; 

means for positioning one or more.solid hjbulars within the weilbore; 

nrieana for posltionirig one or more perforated tubulars within the welibore each 
including one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radially expanding at feast one of the soUd tubulars and the 
pertoated tubulars within the welibore; 

means for radially expanding at least one of (he perforated tubulars into intimale 
contad with the produdng subtarrar>ean zone; 

means for fluldldy coupling the solid tubulars virith the casing; 

means for fluldidy coupBng the perforated tubulars with the sdid tubulars; 

means for fluldidy isolating the produdng subtenanean zone from at least one 
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other subterranean zone within the wallbore; and 

nneans for fluidicly coupling at least one of the perfonated tubulars witti the 
producing sutyterranean zone. 

34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate oonlaci with the producing subterranean zone 
oonrtprtses nrieans for compressing the producing subterranean zone. 

35* The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subtenanean zone. 

36. The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad vOh the producing subterranean zone. 

37. The system of daim 33, further oompnsing means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
producing subterranean zone to inaease the rate of recovery of hydrocarbons from the 
prpdudng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated' wellbore casing, comprising: 

one or more solid tubular members, each soHd tubular member including one or 
more external seals; 

one or more perforated tubular members coupted to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the soiid tubular members and the perforated tubular 
merhbers me formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with tfie perforated wellbore casing. 
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39. The apparatus of dalm 38. wherein the perfofated tutxiiar membefs that are 
radially expanded into iniimate contact with the perforated casing con«>ress the 
suliterranean formation. 

40. A method of isoiatiiH) a first subterranean zone from a second sut)tenanean 
2one in a wailtiore that includes a perforated casing that traverses the seoorxi 
sui>tenanean zone, comprising: 

positioning Mia or more solid tubuiars within the welll)ore. the solid tutnilars 
traversing the first subtenranean zorie: 

positioning one or more perforated tubijiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubuiars and perforated 
tubuiars within thie wellbore; 

radially expanding at least one of the perforated tubulare into intimate contact 
with tfte perforated casing; 

flirididy coupling the perforated tiAuJars and the solid tubuiars: and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within bie weliboris extemal to the solid tubulare and perforated 

tiAulare. 

41. The method of daim 40, wherein the perforated tubuiars that are radially 
expanded into intimate contact wHh the perforated casing compress the second 
subtenranean zdne. 

42. The method of dalm 40, further comprising vibrating the second subtenanean 
zone to irKTsase the rate of recovery of hydrocartmns from the second subterranean 
zone. 

43. The method of dalm 40, further comprisirig vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulare that are radially expanded 
Into intimate contact with the perfbrated casing. 



44. 



The method- of daim 40, further comprising applyir^ an impulsive load to the 
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perfQratad tubutars that are radially expanded into intimate oontad with the perforated 
casing to increase the rate of reoovery of hydrocartx)ns from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbbre, at least a portion of the weilbore including a casing and a perforated caslr)g 
that traverses the produdng subterranean zone, oompristo^; 

positioning one or nK)re sdid tubulars within the welllK>re; 
positioning one or mora perforated tubuiars within the weilbore ead) including 
10 one or more radial passages, the perforated fubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weilbore; 

radially expanding at least one of the perforated tubuiars into intimate contact. 
15 with the perforated casing; 

fluidldy coupling the solid tubuiars with the casing; 
fluididy coupling the perforated tubuiars with the solid tubuiars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore; and 
20 fluididy coupling at least one of the perforated tubuiars v^h the producing 

subtenanean zone. 

46. The method of claim 45, wherein the perforated tubuiars that are radially 
expanded into intimate contact with the perforated casffig compress the produdng 

25 subtananean zone. 

47. The noethdd of cteiim 45, further oomprteing vibrating' the produdng . 
subterranean zone to increase the rate of reoovery of hydrocartxnis from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further cpmprfsJng vit>ratlng the produdng 
subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded Into intimate contact with the perforated casing. 
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49: The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimatfi contact with the perforated 
tutnilars to increcee the rate of recovery of hydrocarbons from *ie producing 
sutiterraneanzone. 

5 

SO. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a prorated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 . tubulars traversing the first subterranean zone; 

means for positioning one or nriore perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one dt the solid tubulars and perforated 
IS tubulars wittiin the welibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perfc^ed casing; 

means for fluldlcly coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids frohn the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51: Tlie system of daim SO, Wherein the means for radially expanding, at (east one 
of the perforated tubulars Into int'mate cmtact with the perforated casing ownprises 
25 means for compressing the second subtenanean zone. 

52. The system of daim 50, further comprisir^' means for vibrating the second 
subterranean zone to increase the rate of reoov^ of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulare that are 
radially expanded into intimate contect with the perforated casing. 
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54. The system of claim 50» further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
wetlbore. at least a portion of the yveifbore including a casing and a perforated casing 
that traverses the producing subtarrariean zone, comprising; 

means for positioning one or more solid tubulars within the welBxMre; 
10 means for positioning one or more perforated tubulars within the wetlbors each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterraneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 
15 means for radially expanding at least one of the perforated tubulars into intfmate 

contact with the perforated casing; 

means for fiuidicly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subterranean zone v^thin the welfoore; and 

means for fluididy coupling at least one of the perforated tubulars vrith the 
produdng subterranean zone. 

56. The system of daim 55. wherein the noeans for radially expanding at least one 
25 of the perforated tubulars into intimate contad wHh the perforated casing comprises 

means for compressing the produdng subterranean zona. 

57. The system of daim 55, further comprising means for vibrating the prodwing 
subterranean zone to increase the rate of recovery of hydrocarbons^m the produdng 

30 subterranean zone. 

58. The system of daim 55, furttier comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of tt^ perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 

97 



59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially e)q>anded into intimate contact with the 
prorated casing to increase the rate of recovery of hydrocartions from the producing 

5 subtmanean 

60. An apparatus, comprising: 

a zonal isotetion assembly comprising: 

one or more solid tubular members, each soifd tubular member Including one or 
1 0 more external seals; 

one or rmre perforated tubular merTd>ers each including radial passages 
coupled to the solid tubular nrwmbers; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or nrtore of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonmed by a radial expansion process performed within the wellbore; and 
wtwrein the perfbmted tubular liners are formed by a radial expansion process 
20 perfbnned within the wellbore. 

61. A method of isplating a first subtenwean zone from a second subterranean 
zone in a welbore, comprishg: 

posittomr^ one or nrKva solid tubulars v^ln the wellbore^ the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or nriore perfbratad tubulars each including one or more radial 
passes within the weUbore, the perforated tubulars traversing the second 
subterranean zone; 

radiidly expanding at least ohe of the solid tubulars and perforated tubulars 
30 within the wellbore; ^ 

fluMidy coupTing the perforated tubulars and the prinr^ry solid tubulars; 

preventir^ the passage of fluids from the first subterranean zone to the secorKi 
sutrtenranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding ana plastrcaily defomiing the perforated tutxdar Bhere within 
ttie interior of one or more of the perforated tubulvs. 

5 

62. A method of extracting materials from a produdng subterranean zone in a 
WBllbore, at least a portion of the weilbpre including a casing, comprteing; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each Including one or more radiar 
10 passages within the wellbore, the perforated tubulars traversing the pr^xJudng 
subterra^nean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuldlciy coupling the solid tubulars with ^6 casing; 
15 fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterrertean zone: 

20 posittoning one or more perforated tubular liners within the intarior of one or 

more of the perforated tubulare; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or nrK>re of the perforated tubulars. 

25 63. A system for isolating a ifhrst subterranean zone from a second subtenanean 
zone in a welibore. comprising: 

means for positioning one or more solid tubulars withfai the welttxro, the solid 
tubulare traversirQ the firet subterranean zone: 

means for positioning one or more perforated tubulars each induding one or 
30 more radial pass^es within the wellbore. the perforated tubulars traversing the second 
subterranean aajne; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulare within the wellbore; 

means for fluididy coupling the perforated tubulars and the soHd tubulare; 



99 



means for preventing the passage of fluWs from the first subterranean zone to 
the second subterranean zone wtthin the wellbore external to the primary solid tubulais 
and perforated tubulars; 

means for positionlnig one or more perforated tubular liners within the Interior of 
5 one or more of the perforated tubulars; arKl 

means for radially expanding and plasticatly defonning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extractlnjg materials from a producing subterranean zone in a 
10 . wellbore, at least a portion of the weltbore including a casir^g, comprising; 

means for positioning one or mm solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars taversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluidiciy coupling the solkJ tubulars with the casing; 

means for fluWicly coupling the perforated tubulars wrth the solid tubulars: 

means for fluidiciy isolatir^ the producing subterranean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluidiciy coupling at least one cf the perforated tubulars with the 
producing subterranean zone; 

means for posttfonlng one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radiaUy expanding and piastfoally defomring the perforated tubular 

liners within the Intertor of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonallsolatfen assembly comprising: 
30 one or more solkJ bjbular members, each solid tubular member including one or 

more external seate; 

two or more perforated tubular mendsers each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllably fluididy coupling the perforated 
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tubular membm; and 

a shoe coupled to the zonal isdation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed.by a radial expansion process perfbmned within the wellbore. 

5 

66. A method of teolating a first subterraneen zone from a second subterranean 
zone having a plurality of producing zmes in a. weilbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subteiranean sone; 
10 positioning two or more perforated tubulars each indudhg one or more radial 

passages within the wellbore» the perfected tubulars traversing the second 
subterranean zone; 

radially e)q>andlng at least one of the solid tubulars and perforated tubulars 
within the wellbore; . 

15 ftuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zc^ within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

(preventing fluids fmx) passing from one of the producing zones that has not 
20 been depleted to cne of the producing zor^ that has been depleted. 

67. A method of extracting matertals from a wellbore having a plurality of producing 
siiftrterranean zorws, at teast a portion of the wellbore including a casing, comprising; 

positioning one or more soOd tubulars within the wellbore; 
25 - positionfrig two or more perforated tubulars each including one or more radial 

passages within the weiboie, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the sdid tubulars and the perforated tubuters 
within the weilbors; 
30 fluididy coupling the solid tubulars with the casing; 

fluidiciy coupBng the perforated tutHiters with the solid tubulars; 
fkjidldy isolating the produdng subteriranean zone from at teast one other 
subterranean zone within the wsnbore; 

fluidiciy coupling at least one of the perforated tubi^rs with the produdng 
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subtenanean zone; • 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of ttie producing zones that has been depleted. 

68. A system for isolating a first subterranean zorte from a second subtenanean 
zone having a plurality of producing zones in a wellbore. comprising: 

means for positioning one or more soTid iubulars wNhin the weUbore. the soHd 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the soHd tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the fast subterranean zone to 
the second subterranean zone within the vrellbore external to the primary solid tubulars 
and perforated tubulare; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for prevent'ng fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materiais from a plurality of produdng subterranean 
zones in a wellbore. at teast a portion of the wellbore Including a casing, comprising; 

means for positioning one or nwre solid tubulars wmiin the wdlbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the weOboiie. the perforated, tubulars traversing the 
producing subterranean z(x»s; 

means for radially expanding at least one of the soHd tubulare and the 
perforated tubulare within the weflbore; 

means fw fluldidy coupling the sdid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulare; 

means for fluldidy isolating the produdng subterranean zone from at teast one 
other subtenanean zone within the weObore; 
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means for fluidlcly ooupting at least one of the perforated tubuiars with the 
producing sut)twTanean zone; 

means for poslttoning one or more perforated tubular liners within the Interior of 
one ornrxm of the pwforated tubiiiars; ^ 
S means for preventing fluids from passing from one of the -producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for ex^acting geothermal energy from a subtenranean formatton 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subtenranean formation, 

comprising: 

one or more solid tubular members^ each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages. 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
memt>ers; and 

a shoe coupled to the zonal lsolatlon as$emt>ly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fmned by a radal ^cpansion process perfonmed within the weilbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone biduding a source of geothermal energy in a wellbore. comprising: 

25 positioning one or more solid tubuiars within the wellbore, the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perforated tububrs each including one or more radial, 
passagm within the wellbore. the perforated tulxilars traversing the second 
subtwranean zone; 

30 radially expanding at least one of the solid tubuiars and perforated tubuiars 

within the wellbore; 

fluklicty ooupting the perforated tubuiars and the primary solid tut>ulars; 

preventing the passage of fluids from the first subten^ean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and 
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perfcvated tubulars; and 

positioning one or mora perforated tubular liners within the Interior of one or 
more of the peribrated tubular; and 

radiaHy expanding and plastically defomning the perforated tubular liners within 
the interior of one or nnore of the perforated tubulars. 

72. A n)ethod of extracting geothermal energy from a subterranean geothenfnai 
zone fn a wellbore, at Irast a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each indiKlIng one or more radial 
passages within the wellbore, the periiorated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupilr^ the sdkl tubulars the casing; 

fhikJidy coupling the perforated tubulars with the sdld tubulars; 

fluldldy Isolating the subterranean geothermal zone from at least one other 
subterranean ^he within the wellbore; and 

fhJidlcly coupling at least one of the perforated tubulars with the subtenranean 
geothenmal zone. 

73. A system for isolating a flrst subterranean zone from a second geothermal 
subterranean zone bi a wellbore, comprising: 

means for positioning one or more soDd tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for poslfioning one or more perforated tubulars each Including one or 
more radial passages within tf» wellbore. the perforated tubulars traversing the second 
geotttennal subterrar^an zone; 

means for radially expanding at teast one of the solid tubulars and perfbrated 
tubuters within the wellbore; 

means for fliddidy coupling the perforated tubulars and the solid tubufars; and 

mearis for preventing the passage of fluids from the flrst subterranean zone to 
the second geothemnal subterranean zone within the wellbore extennal to the primary 
solid tubulars and perforated tubuters. 
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74.. A system for extracting geothermat energy from a subterranean geolhennal 
zone in a weHbore* at Idast a portion of the wellbore including a casing, corhprising; 

5 rrieans for positiOTing one or more solid tubutarsw^ 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbpre, the perforated tubulars traver$ing the 
subterranean geothermalxone: 

means for radially expanding at. least one of the solid tubulars and the 
10 perfcMrated tubulars within the vveilbore; 

means for fluidlcly coupling the solid tubulars with the casing; 
means for fluidlcly coupling the perforated tubulars with the solid tubulars; 
means for fluidldy isolating the subterranean geothennal zone from at least one 
other sutjterranaan zone within the wellbore; and 
15 means for fluididy ooupling at least one of the perforated tubulars with the 

subterranean geothemiai zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or rtiore solid tubular members, each soild tubular member induding one or 

more external seals; 

one or mora perforated tubular nr^embers each Induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the sdM tubular members and the perforated tubular 

members are formed by a radial mpansion process performed within the wellbore; and 

wherein the radial parage of at least one of the perforated tubular members 
are cleaned by Unth&r radial expansion of the perforated tubular members wWm the 
w^bore! 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the soNd tubulars 
traversing the first subterranean zbrte;^ 
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positioning one or wore perforated uibulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radialiy expanding at least one of the primary solid tubulars and perforated 
5 tutnilars within the weHbwe; 

fluidicty coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the ftost subterranean zone to the second 
subterranean zone within the wailbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A nr^ethod of extracting materials from a producing subtenanean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or nnore radial passages, the perforated tubulars traversing the producing 
siAterranean zpne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fhildidy ooupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subteiranean zone within tto wellbore; 
25 fMdidy ooupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more Off the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial extension of the perforated tubulars within the wellbore. 

78. A system for isoteting a first subterranean zone from a second suttorrsnean 
zone in a wellbore. comprising: 
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means for posittoning one or more solid bibulars within 4he wellbore, the solid 
tubulais traversing the first subterranean zone; 

means for positioning one or wotb perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for naidially expanding at least one of the solid tubulars and perforated 
tubulars wtlhtn the weUbore; 

means for fluididy coupling the perforated tubulars and the solid tu^iars; 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

^ means for cleaning materials frmi the radial passages of at least one of the 
perforated tubulars by further radial expansion of ttie perforated tubulars within ttie 
wellbore. 

79. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a casir^; comprising; 

means for positioning one or more soRd tubulars witNn the wellbore; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means fior radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weltoore; 

means for fluidicly coupling the solid tubulars with the caslng; 

means for fluididy ooupGng the peribrated tubulars witii the solid tubulars; 

means for fluidicly isolatng: the producing sutrterranean mne from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupBng at least one of the perforated tubulars with the 
pnxbictng subterranean zone; and 

means for cleaning nnaterials from the radial passages of at least one of the perforated 
tutMilars by further radial expansion of the perfivatsd tubulars within the wellbcra. 
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